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Rack. Cutter Attachment for Gould & 


Eberhardt’s Shapers. 


The very useful shaper attachment shown 
on this page is designed to meet a want where 
the purchaser does not wish to invest a large 


amount in one tool. which could be used | 


only for rack cutting, and would remain idle 
a large part of the time. 


in a few minutes can alter it completely for 
rack cutting, and do it at small expense. 


The cutter arbor is capable of admitting | 
two cutters, side by side, one for blocking | 


out and one for finishing. 

The dividing mechanism furnished will cut 
either circular or diametral pitches, with- 
out changing any gears, and will divide to 
the one ten thousandth part of an inch. 

The work is held in the vise or clutch made 
specially for holding racks to be cut, and the 
cutter is fed through automatically and is 
run back by hand wheel. 
feed are obtainable for cutting various metals ; 
all parts are well proportioned and well 
fitted. 

This device is made to attach to E. Gould 
& Eberhardt’s 15, 20, 25 and 30 inch shapers. 
The address of the firm is Newark, N. J. 
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Grate Bars and Their Uses. 
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By F. B. Auuen. 


According to statistics, out of some sixty- 
nine million tons of coal mined in this 
country in 1880, probably over thirteen mil- 
lion tons were more or less perfectly burned 
under stationary steam boilers. As there is 
no detail of the furnace more important than 
the grate bar, perhaps we cannot spend the 
time at our disposal more profitably than by 
consideration of some of the principles in- 
volved in the design, construction and use of 
this important adjunct. 

It has been suggested that the oldest form 
of grate bars may have been a row of bars 
laid upon beams and stones so as to admit air 
beneath the fuel in the intervals of the bars. 
While I have not ascertained who invented 
thing serving the purpose of grate bars are 
shown in the illustration of the Marquis of 
Worcester’s invention of 1663. The illustra- 
tion is not sufficiently clear to determine 
much concerning the shape of these bars nor 
other interesting details that would be valua- 
and would assist 
materially in tracing the history of this use- 
ful article. 


ble did we know them, 


The grate bars of Savery’s steam boiler in 
1698 are more clearly shown, and in outline 
they are not unlike those of our day; there is 
also a dead plate, end bearing bar, and ash- 
pit, although history, if my recollection is not 
at fault, records that many of these improve- 
ments were made at a more recent date. We 
will not attempt to settle this question as the 
settlement is not important to our branch of 
the subject. 

Though wrought iron grate bars have been 
used to some extent and very highly com- 
mended for their economy and durability, 
the use of cast iron bars in stationary boilers 
is so general as to be almost universal, and what 
is said herein regarding grate bars refers to 
unless otherwise stated. 


cast iron ones, 
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The weight of fuel alone on grate bars 
cannot much exceed 60 lbs. per square foot in 
any possible case. The weight of the load is 
not then an important factor. Practically, 
having provided the necessary air space, we 
dispose the metal and fashion the grate bars 
and bearers more to meet the possible strains 
of distortion due to a resistance to expansion 


| when the intervening end and side spaces of 
This is a regular tool for shaper work, and | 


the bars are choked with ashes, clinkers or 
other refuse, and to withstand the careless, 
sometimes reckless use of the fire tools when 
cleaning fires. 

There are a variety of forms of grate bars 
in use; present purpose we will 
simply classify them as the common bar, the 
air bar and the water bar, an excellent and 
durable form of the common bar being those 
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of the furnace. The possible saving in thus 
being able to keep the bars clean, over the 
too common way of opening the furnace 
doors at intervals, for the purpose of slicing 
or cleaning the fire—in which operation the 
temperature of the furnace is lowered to 
an extent, and for a time varying with the | 
skill and celerity of the one who is doing the 
work—under ordinary circumstances is pos- | 
sibly ten per cent. of the efficiency of the | 
furnace, some damage to the walls and ad- 
jacent parts, and any serious injury to those 
parts of the boiler exposed to the relatively 
cold currents of air which sweep over them 


at such times. 
A consideration of the foregoing shows the 


theoretical advantages of the shaking or rock- | At pier..................cc cee cece cece es . 
ing bar; but practically—though realizing | 


MAKERS, PATTERN MAKERS, AND BLACKSMITHS, 


| Mass., in 1881. 
|and were as follows, for one of the boilers 
| having a common setting; external air being 
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to be the most effective. I do not think it so 
important where the air reaches the coal 
or the gases arising from it, as that the mix- 
ture be effected before the gases are reduced 
in temperature below the point of ignition, 
or about 800° Fah. 

Careful determination of the temperatures, 
at various points from the furnace to the 
smoke-box, were made by the late J. C. 
Hoadley, at the Pacific Mills, Lawrence, 
They were very instructive, 
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Rack Currer ATTACHMENT ON A SHAPER. 


| with a narrow and deep section in moderate 


widths and short lengths, say not exceeding 


|three feet long in ordinary furnaces and 
the grate bar, or when it was first used, some- 


having as near as possible 50 per cent. of open- 
ing for the admission of air. The shape of 
these openings should be wider at the bottom 
than at the top, to lessen the danger of the 
air spaces becoming clogged with refuse and 
also to facilitate the flow of air. A short bar 
will warp less than a long one, and is less ex- 
pensive to renew when it gets out of shape. 
Hollow air bars have been repeatedly tried 


|and highly recommended, but they have not 


as yet had an extended use. 

The water grate bars, invented in 1824 and 
since frequently applied to locomotives and 
marine boilers, do not seem to grow in popu- 
lar favor, and are scarcely known in stationary 
boilers. The objections urged against them 
are the expense of maintenance, their fittings 
and attachments, and the possibility of serious 
consequences should they rupture or burn 
out. 

The rocking or shaking bar is an excellent 
device for breaking up the formation of clinker 
and freeing the bars of ashes and other non- 
combustible products which accumulate oa 
the bars, or in the interstices between them, 
obstructing the air passages, and by lessening 
the flow of air to the fire, lower the economy 





many of the advantages claimed for them — 
their use is attended with some trouble and 
expense, so that, while admitting the losses 
and disadvantages inseparable from the use of 
the common grate bar, a large number of en- 
gineers continue to use them. 

The universal demand for cheaper power 
must hasten the introduction of improved 


forms of grate bars; and let us hope that the 


skill and ingenuity of our inventors may be 
further exercised, and produce a contrivance 
of the kind, so simple and inexpensive as to 
popularize it, and thus hasten its more gen- 
eral adoption. 

Our best authorities agree that we need 
about 12 lbs. of air to effect the complete 


combustion of one pound of coal, but that, | 
owing to practical difficulties in the way, it is | 


better to arrange our grate bars, registers or 
other openings to the furnace, for a sup- 
ply of double that amount, or 24 Ibs. of 
While it is 
pensable to an economical consumption of 


air, per pound of coal. indis- 
coal that we have the requisite quantity of 
air, it is also agreed that whatever air passes 
through the fuel in excess of that amount is 
wasteful, but that between too little and too 
much air an excess is to be most desired. 
There is a diversity of opinion as to what 
part of a furnace should be supplied with air 


| with coal of the ordinary 
|}economical and efficient boilers have from 


No flame in tubes. 
The dimensions of the boiler used in these 


| experiments were diameter 60 inches, length, 
| 21 feet, and it contained sixty-five 3} inch 


tubes 20 feet long. The coal used was that 


| known as ‘‘Lackawanna” anthracite, egg size, 
| of good quality, and reasonably dry. 
| average consumption of coal was 7.76 pounds 
| per square foot of grate per hour. 
| not pertinent to our subject, it may interest 


The 
Though 


you to learn that under the conditions de- 
scribed, the average evaporation from and at 
212° per pound of coal was 10.86 pounds, 
(equal to 13.24 pounds per pound of com- 
bustible. ) 

Those who believe that a tubular boiler 
should never, under any circumstance, exceed 
12 to 14 feet in length, will not get much com- 
fort from this experiment. 

Assuming proper chimney proportions and 
a natural draft, the grate bar surface should 
be of such size as is required to burn the kind 
of fuel, and whatever quantity is needed to 


| furnish the amount of steam required. 


It is apparent to meet the foregoing condi- 
tions, the proportions of grate bars to heating 
surface will take a wide range ; for instance, 
size our most 


35 to 45 square feet of heating surface for 
each square foot of grate, while in burning 
wet tan, green saw dust, and some other refuse 
fuels not more than half that amount of heat- 
ing surface can be successfully served by one 
square foot of grate, the successful burning 
of such fuels requiring the air to be in close 
contact and plenty of it. 

By means of a natural draft in some cases, 

in others it will require an artificial draft— 
screenings and other 
successfully. 


cheap fuels 


It 


are 


burned should not be 


| forgotten that coal fuels are chiefly valuable 


in proportion to the amount of carbon they 
contain, and that often the refuse that is sold 


/as fuel and thought to be cheap by the pur- 


chaser is largely composed of dirt and other 
non-combustible ingredients, and is often very 
dear in the end. Culm and other cheap fuels 
may be successfully burned, but under some 
circumstances it does not pay to burn them. 
We burn our fuel in the grate bars, and the 
products of combustion are conducted over 
certain surfaces which their heat. 
These absorbing surfaces are known to us as 
heating surfaces, and that arrangement of 
heating surface is the most efficient which 
with a high temperature in the furnace ab- 
stracts the heat of the escaping products of 
combustion so effectively that on their exit 
from the boiler to the chimney their temper- 
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atures shall not greatly exceed that of the 
temperature of steam within the boiler. 

If in the case of the ‘‘Pacific Mills” boiler we 
assume that the losses in temperature at these 
different points, viz.: the bridge wall, the 
pier and the smoke-box, are indicative of the 
value of those parts as heating surface in this 
particular boiler, the value of those sev- 
eral parts might be expressed as follows : 
2493 
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bridge wall, = 21.1 per cent. 


The tubes, = 24.4 per cent. 
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Grate bars, 





Bridge, 445 would be 75.6 per cent. 

Tubes, 517 ( The value of the tubes 

Escape, 378 | would be 24.4 per cent. 
2493 


In this supposition the losses due to radia- 
tion from the brick-setting are disregarded. 

In the centennial tests, Philadelphia, 1876, 
with a steam pressure of 70 lbs. and a sensible 
temperature of 316° in some of the most suc- 
cessful and best known boilers, the temperature 
of the waste gases did not exceed 411°. 
These temperatures were lower than ordi- 
narily prevail in practice where we not un- 
commonly find the temperature of the waste 
gases escaping to the chimney as high as 
700°. 

Experience has taught us not only that the 
heating surface shall be suitably arranged, 
but that it is equally important that it bears 
a proper ratio to that of the grate surface to 
give an economical and efficient boiler. 

With a good draft properly regulated by 
dampers, and a furnace 24 to 30 inches deep, 
I believe fires 6 to 8 inches thick will be 
found to give excellent results. 

For externally fired boilers the designs of 
the Hartford Steam Boiler Inspection and 
Insurance Company generally provide a 
depth of 24 inches at the front of the furnace 
and 27 inches atthe bridge. Some tubular 
boilers came under my notice a few years ago 
in which the distance from the bottom of the 
shell to the grate bars was but eleven inches. 
It may be needless to say the performance of 
these boilers was never satisfactory until the 
grate bars were lowered to a more suitable 
depth. Modern boiler setting has consider- 
ably improved on this as well as some other 
old time practices. 

While there is 
among engineers regarding the management 
and regulation of fires in burning coal in 
stationary boilers—among your number 
are those whose experience and opinions are 
valuable, and I trust we shall have the benefit 
of them—permit me in closing to summarize 
ordinary experience on this subject about as 
follows : 

That a moderately thick and hot fire with 
a rapid draft uniformly gives the best re- 
sults. 

That grate bars will last longer, and it is 
believed that combustion will be promoted 
by having a body of water in the ash pit. 

That whenever practicable the damper 
should be closed before the furnace door is 
opened, and vice versa. 

To remove one troublesome complaint that 
frequently causes grate bars to warp, have 
suitable space or clearance at each end of the 
bar ; and grate bar bearers will prove more 
serviceable if they are placed a short distance 
from the end of the grate bar, leaving space 
so that whatever falls at the end may not lodge 
there. Some grate bar bearers are placed 
close up to bridge wall at one end and join the 
dead plate at the opposite end. As these 
places are most likely to accumulate ashes 
they speedily choke up if openings are not 
provided for their escape. 

That by skill in firing a saving of 15 per 
cent. in fuel has been effected. 

That under ordinary conditions with the 
usual sizes of coal it is better to fire a smaller 
quantity at shorter intervals than a larger 
quantity at longer intervals, and that in large 
furnaces by firing alternately to the right or 


a diversity of opinions 





left there will be less fiuctuations in the fur- 
nace temperature, consequently a steadier 
steam supply than if the whole furnace be 
covered at once. 

It has often been asserted and I think those 
most familiar with the work will be the least 
likely to contradict it, that the most success- 
ful smoke burner is a good fireman. 

But in justice tothe ‘‘ other smoke burners,” 
it should also be admitted that a good fire- 
man is the exception, not the rule. 

The advantage of a mechanical appliance 
for firing seems apparent when we consider 
that to accomplish the best results in burning 
coal, the fuel should be supplied to the grate 
in definite quantities, periodically, and it is 
probable that the fireman who is doing the 
most effective service for any one of your 
membership is the one who is working sys- 
tematically with machine like regularity in 
discharging his duties. 

While we recognize the skill and ability of 
a good fireman, we must not forget that the 
exercise of the same skill and ability produce 
widely different and more favorable results in 
a properly designed furnace than those ob- 
tained from one that is not. It will be found 
very interesting and instructive by those who 
are of an investigating mind to have sight 
holes about the furnace or connections 
through which the combustion of fuel and 
movement of the heated gases may be ob- 
served. Assisted by a few alloys or metals 
the fusing points of which have been deter- 
mined, much information may be obtained 
regarding temperatures at various points 
between the furnace and chimney. 

The comparative value of arow or cluster of 
tubes may be approximately determined by a 
simple plan described in 7’he Locomotive a 
few years ago, viz: ‘‘A clean piece of soft 
white pine was placed at the front end of a 
boiler nearly in contact with the ends of the 
center row of tubes. It was fastened so as to 
maintain its position and left for several days. 
When examined it was found that the end of 
the stick in contact with the upper tube was 
burned to a coal and barely held together. 
At the tube next below it was a little less 
charred and the effects of the heat decreased 
towards the bottom.” 

-_ — 


Blast Furnace Statistics. 





The American Manufacturer, of Pitts- 
burgh, publishes a table showing the condi- 
tion of the blast furnaces of the United States 
on January 1, 1887. In a condensed form, 
the table makes the following showing : 


In Blast. Out of Blast. 
Weekly Weekly | 
Capac- Capac- 
Fuel. No, ity. No. ity. 
Charooal........ 66 11,895 110 12,466 
Anthracite ..... 126 53,633 wy 18,043 
Bituminous .... 140 80,132 69 29,937 
WE ce cesees 332 127,660 256 60,446 


‘* As compared with one year ago, the pro- 
duction of charcoal iron in round numbers is 
50 per cent. greater; of anthracite, 20 per 
cent. greater; of bituminous, 334 per cent. 


greater.” 
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The Pulsometer Steam Pump Company, 83 
John street, New York, write us: 


In response to your request, we are pleased 
to be able to report a largely increased de- 
mand for our specialty, The New Pulsometer. 

The increase in our business during 1886, 
both domestic and for export, has not been 
spasmodic, but gradual and steady through- 
out the year. 

We can attribute this to the fact, that the 
New Pulsometer is becoming better known, 
and that its superior efficiency is gradually 
but surely overcoming the prejudice, which 
exists against the Pulsometer of old style con- 
struction. 

Skilled labor remains about the same as 
this time last year. 

Material has advanced in cost, but no in- 
crease has been made by us in the prices 
charged for our product. 





The Hoppes Manufacturing Company 
(Feed-Water Heaters and Purifiers), Spring- 
field, Ohio, write us: 


Although our company has only been in ex- 





istence a little over six months, the orders 
for our feed-water purifiers are in excess of | 
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weather permits. We are at present having 
considerable work done by outside parties, in 
order to get our work out in time. We send 
these purifiers out altogether on trial, and 
guarantee them to keep boilers clean and free 
from scale, which fact, no doubt, accounts in 
a great part for the large number of orders 
we have received, and we are glad to say 
they have not failed in a single instance to 
give entire satisfaction. 

We have done nearly all our business so far 
by advertising, and we do not expect to put 
any one on the road until we catch up with 
the orders already on our books. Our outlook 
for the coming year seems very flattering. 





John Lang & Sons, of Johnstone, Scot- 
land, one of the best-known and most exten- 
sive establishments building machine tools in 
Britain, write us: 


We have again the pleasure of remitting 
you annual subscription for the AMERICAN 
MacaInIstT. 

After a fair volume of business done dur- 
ing last year, we are starting the present year 
with splendid prospects for a good trade in 
our specialties viz., lathes and special ma- 
chine tools, having already booked orders 
for several months ahead. We find the sys- 
tem which we have adopted in our works to 
be gaining favor with our customers, year by 
year, as well as giving ourselves greater satis- 
faction in every way, viz.: to furnish only 
first-class tools, having every modern con- 
venience for wanipulation of work with best 
possible finish. and at as cheap a price as can 
be produced with the employment of special 
machine tools. We have been assisted toa 
considerable extent in the development of our 
system and methods of production by the 
regular perusal of your invaluable weekly, 
where we have received many hints as to jigs, 
etc., comprising the experience of practical 
men who have themselves worked or super- 
intended machines in actual operation. 





Timothy Kieley, (Steam Traps, Pressure 
Regulators and Pump Governors), 11 Wes. 
13th street, New York, writes us : 


As to the condition of my business during 
the past year, would say that I have exper- 
ienced a steady increase, in fact my facilities 
for turning out goods have been taxed to the 
utmost, and I have already contracted for 
machinery that will enable me to turn out 
goods faster and better than heretofore. 
Business prospects in my line, for the coming 
year, seem A Number 1, and with the excep- 
tion of a few drawbacks here and there, I 
expect a steady increase of business during 
1887. 
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Making the Fog Useful. 





(From the San Francisco Argonaut.) 

Of all the queer devices pertaining to a 
seafaring life the queerest is the automatic 
fog bell that used to ring on Race Point, Cape 
Cod. There was a big bell with a clockwork 
that would mournfully tollit whenever it was 
set a-going. The bell was under cover, but 
projecting from the house was a long, nicely 
balanced lever with a big sponge on the out 
end. There was a little roof over the sponge 
to keep the rain off, but when a fog came on 
the moisture would saturate the sponge, and 
the weight bearing the lever down would 
start the machine and set the bell to tolling. 
If the fog soon disappeared the sponge dried 
out and the lever stopped the bell. 





aac 

Report for which we are not able to vouch 
says that large size gas engines and a special 
plant for making the gas have been intro 
duced into large works in Germany, with a 
material saving in coal as compared with 
steam engines. 


*<—>e  —_____- 
Failures of Locomotive Crank Axles, 





The Mechanical World, under the above 
heading, says : 


On the Northern Railway, of France, dur- 
ing the five years 1881-85, there were 58 cases 
of breakage—one in the bearing, five in the 
web, and 52 inthe crank-pin. Of these last 
36 were in the right-hand pin, as against 12 
in the left-hand pin, while four were not 
specified ; and no satisfactory reason for this 
discrepancy has yet been assigned. During 
the same period 100 axles were condemned— 
93 for cracks, and seven for strained journals 
and other cxuses. 


The above is significant, in view of the fact 
that it is very generally assumed, in Europe, 
that the reason why inside connected engines 
are not used in the United States is because 





as good argument against their use as is 
needed. 

Our contemporary suggests shrinking bands 
on the webs for strengthening the axles at 
these points. This is an excellent plan, full, 
demonstrated to be so in this country more 
than twenty years ago, when a good many 
inside-connected locomotives were in use. 

eee: ~ eee 

A correspondent sends us a communication 
in which he favors putting slide valves in just 
as they leave the planer, claiming that a: 
they spring out of shape when the pressur: 
is on them, they will fit themselves better than 
they will if the valve and seat are scraped, so 
that the fit is accurate when the engine i 
cold and no pressure on the value. It is th: 
practice of some engine builders to carefull) 
plane valve and seat, and then do no furthe: 
fitting, for an unbalanced slide valve, making 
the same claim our correspondent does. 

This same correspondent also objects to 
the use of two valves instead of one. He 
says: ‘‘ The two valves require just twice th: 
power to operate that one does ;” also that a 
valve, properly proportioned, ‘‘ will cause a 
proper compression in the steam passages, so 
as to fill them with steam of steam-chest 
pressure when the valve uncovers the port to 
admit fresh steam; consequently, a large 
port will not waste one drop of steam. In 
other words, no matter how long or how 
large the ports are, with a valve that gives 
the proper compression, there is no waste of 
steam.” 

We are sure that if our correspondent in- 
vestigates the matter further, he will see that 
it does not require twice the power to drive 
the ordinary double slide valve that it does to 
drive the single valve, because the two valves 
are not twice as large as the single valve. He 
will also find that the larger and long ports 
increase the clearance, and that, no matter 
what the compression may be, there is always 
a loss from clearance, which loss increases 
with the amount of clearance. 

mz. = 
Deceptive Labels on Goods. 





There is much complaint to the State De- 
partment that foreign made goods having 
American labels are sold widely in Europe, 
and are also brought hither to be palmed off 
on our own people. Certainly this is an evil : 
but there is a kindred abuse that is not less 
offensive to morals: it is the practice, not 
uncommon among American manufacturers, 
of putting French and English and German 
labels on goods made in this country. This 
is a thing for which there can be no excuse 
that is not offensive to propriety. If a man 
makes cloths or carpets, or any other articles 
which have good, honest stuff in them, and 
good, honest workmanship on them, he ought 
not to be ashamed ; and, if he is not making 
honest stuff, the sooner he changes his course 
or gets into some other business, the better. 
The pretext, in such cases, usually is that the 
public prefer the imported stuffs and will not 
buy the home-made articles. But this is not 
true where the latter are well made. The 
American people almost universally prefer 
Ameriean carpets, because the latter are quite 
equal to those made abroad; and the only 
way to remove the lingering prejudice against 
domestic fabrics is to improve their quality 
and label them honestly. The American 
people are not fools. They want the best, 
and they will prefer the American article to 
the European, quality for quality.— Textil 
Record. 

= ane = 

Geo. L. Fowler, editor of the American 
Railway Publishing Company’s papers, the 
American Journal of Railway Appliances, 
Street Ratheay Journal and Power, has been 
appointed first-assistant commissioner to the 
International Railway Exposition to be held 
in Paris during the coming summer. His 
address is 113 Liberty street, New York. 

= eb —_ 

By a recent German invention, files are 
made on the built-up plan. The file com- 
plete consists of a series of grooved plates 
held on a bar with a handle at one end. 
When the file gets dull there are means for 
tilting the leaves, presenting a flat surface 


our capacity to turn them out, and we shall | American mechanics cannot make good crank; which may be ground on a grindstone or 
again enlarge our works, as soon as the axles. The bald statement seems to be about | emery wheel. 
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Baldwin Locomotive Shop Notes. 


Last year when the dull times caused many 
complaints, the Baldwin Locomotive Works 
built 550 locomotives. This year 2,700 hands 
are employed in these works, turning out 





every week 13 new locomotives of all sizes, 
besides a large amount of repair work. 
From these figures it will be seen that the | 
number of men employed per engine is small, 
but by going through this establishment and 
noticing the system of doing work, also the 
machines used for the purpose, the secret of 
the success for which the Baldwin Locomo- 
tive Works is noted must be apparent. When 
a few days ago we visited these works, we 
were impressed with the effort made to obtain 
perfect workmanship, which is, with the aid 
of templets, absolutely necessary to make 
the different parts of a locomotive inter- 

hangeable. Again, in order to build a loco- 
motive perfectly and quickly and at low cost, 

any special machines for making the differ- 
ent parts of a locomotive have been designed 
and are used. Thus, for instance, four loco- 
motive frames are slotted at one time ina 
machine admirably adapted for doing this 
class of work. A great amount of wrought 
iron work is made in dies; channel iron for 
tender frames, and angle iron for tanks are 
quickly and accurately bent to the required 
shape by machinery. The wrought iron cyl- 
inder casings are made, and the flanges of a 
circular flue sheet are turned in a hydraulic 
press. Labor is saved, and greater accuracy 
is obtained by machines designed for punch- 
ing the holes in boiler and tank sheets. 
When such sheets are to be punched by these 
machines, the holes in the former are not 
laid out by the so-called regulators or tem 
plets, but the sheet is fastened in a correct 
position to the machine, which being set to 
the required pitch of rivets, will punch the 
holes, one at a time, at correct distances 
apart. 
comparatively a short time, and the cost of 
punching the holes in a sheet is small, since 


To punch a row of holes occupies 


only one man is required for operating the 
Angle irons for tanks are punched 
in a similar manner. One of the results 
obtained by the use of these machines is, 
that when the plates of a boiler or tank are 
to be put together all the holes in the plates 
will come in line, aud greater accuracy will 
be obtained than when the holes in the sheets 
have been laid out by hand. 

In regard to the accuracy of the workman- 
ship we will mention one instance only. In 


machine. 


passing through the different departments with 
the superintendent, S. M. Vauclain, we noticed 
a workman fastening a strap to a connecting 
rod, each being planed or slotted and drilled 
in separate machines, and by different men, 
but made to templets. The result was that 
that strap fitted the rod accurately, and when 
the workman was ordered to place the same 
strap on another rod which happened to lie 
alongside, it was found that this strap fitted 
the second rod equally well, and the holes 
also being exactly in line the 
readily fastened in a correct position to the 
rod. 

The foundry sends out daily about 90,000 
pounds of castings. Of course this includes 
castings used for repair work. 
average six cylinders are cast every day, and 


strap was 


On an 


in order to bore these cylinders in time for 
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axles; and steel, cold-rolled iron and cold- 
rolled steel are used for piston rods. 

Butt joints for longitudinal seams are 
looked upon with favor at the Baldwin Loco- 
motive Works. It is claimed that these joints 
are stronger than the lap joints. When butt 
joints are adopted, the expense of building 
the boiler will be increased by about $50. 
Lap joints are used for all circular seams. 

Ra 
Blessing’s Straightway Valve, With 
Reversible Seat and Gate. 


The advantages of having both the seat and 
valve of globe valves removable for repairs or 
renewal, without disturbing any of the pipe 
connections, have led the Albany Steam Trap 
Co., Albany, N. Y., to bring out straightway 
valves in different sizes, having the same con- 
venient feature. 

The seats of these valves, which are annu- 
lar rings, are threaded on their outside to 
screw into the body of the valve from the 
On the interior of these rings, as 
seen in small engraving, there are projec- 
tions not unlike the teeth of an internal gear. 
The small wrench shown fits over these pro- 


inside. 








jections in a manner clearly illustrated. After 
removing the cap, this wrench can be in- 
serted, the seats removed, and new ones 
substituted, or the old ones repaired and put 
back. The gates, of course, come out with 
the stem and cap. 

The nut is free to move in or out, and 
forms the wedge for forcing the gates out- 
wardly against the seats. ‘The stem having 
no motion but that of revolution, the packing 


|is preserved; the collar on the stem also 


prevents the escape of water or steam to the 





the erecting shop four cylinder boring ma- 
chines are used. 

W. H. Morrow, manager of the works, in- 
formed us that a number of master mechan- 
preferred crank-pins, 
although the majority of crank-pins are still 
made of steel. Mr. Morrow’s opinion is that 
a wrought iron crank-pin made of good ma- 


ics wrought iron 


terial and case-hardened to an equal depth 
all around, and then trued up and highly 
polished, will give good satisfaction; and if 
the workmanship of an iron crank-pin is 
poor, these pins will give trouble. 

He also informs us that more cast-iron 
slides are used at present than formerly, 
from which excellent results are obtained. 
He mentioned a locomotive built years ago by 
Mr. Baldwin, which in Cuba for 
twenty-five years before new cast-iron slides 
were called for. 


had run 


packing. 
In closing the valve, there is no dragging 
of gates across the seats. The ffrst operation 


|is to carry the gates to a position opposite 


their seats, then further revolution of the 
stems wedges them out. In opening the 


wedge is first freed, then further motion 
opens the gate. 

These valves are so constructed that they 
are equally applicable to steam or water. The 
bodies are of best steam metal, and the re- 
movable gates and seats are of phosphor- 
bronze. 

= oa: 


The Kaukauna Sun, of Kaukauna, Wis., is- 
sues an illustrated edition to explain the in- 
ducements to manufactories in that 
town. Kaukauna is on the Fox River, which 
is navigable. The Sun says: 

The government canal, the creation of 


locate 


Steel seems to be the favorite material for! which was commenced in 1855, for navigation 


purposes, is 4,000 feet in length, and furnishes 
& power paralleled by but few. It is con- 
trolled by the G. B. & M. C. Company, the 
Hon. A. L. Smith, of Appleton, being secre- 
tary. Several mills and factories are located 
thereon, and like others who have wisely se- 
lected this city for the prosecution of manu 


facturing pursuits, enjoy an unfailing power, | 


having an average head ranging from 16 to 24 
feet. 

We suggest as a desirable piece of informa- 
tion for parties looking for manufacturing 
sites that the Sun explain how a private cor- 
poration comes to 
canal, 


control a government 


—_ a — 


A New York Fountry. 

Some idea of the extent to which cast iron 
enters into the construction of pianos may be 
had by a stroll through the works of T. 
Shriver & Co., on East Fifty-Sixth street, 
New York. Although making piano frames 
is only a part of the foundry business of this 
firm, this part alone makes a large business. 
These frames are especially ugly castings to 
make ; they are irregular in shape, being for 
the greater part of their surface thin, but 


| having comparatively heavy projecting parts 

















STRAIGHTWAY VALVE. 


that tend to twist the thinner parts out of 
shape. When a new pattern comes in to be 
made, judgment gained by previous expe- 
rience helps in determining the best course to 
pursue ; further experience must settle the 
rest. 


good and well known brands of iron must be 


These castings must be smooth, and 
used. Thesand for this work must also be of 
a good quality. 

drilled 
small holes 
which is done in a shop connected with the 
works. 


The frames must be there are 


almost innumerable in them 

The drilling machines, of which a 
large number is required, were devised for 
this special work. They are a species of 
drill, table 
The spindle is fed down 


‘‘sensitive” overhead with a 
mounted on rollers. 
by foot power, a rope running over an over- 
head sheave, and terminating in a loop near 
the floor, so that the operator can change 


his position readily ; the spindle is returned 


3 


 omne of the drilling machines are arranged 
| to be swivelled to drill at an angle by merely 
| manipulating a lever. 

The japanning of these castings is also 
done at the works. In many cases, for the 
| best frames, four coats of japan, carefully 
|rubbed down between the coats, are re- 
quired. 

In the foundry there are 24 travelling 
hoists, of a pattern specially designed for the 
purpose. The hoisting is on the differential 
gear system. These hoists being compara- 
tively light are quickly moved on the over- 
head They cover the main part of 
the foundry floor. Hoisting off, turning over 


and closing the large surface flasks required 


tracks. 


|for making piano frames, and similar cast- 
ings 1s done by the aid of these hoists very 
expeditiously, and without the exercise of 
much These hoists adapt 
a large floor space to be used to excellent ad- 


mechanical skill. 


vantage in regularly making any particular 
kind of castings ; in fact the foundry is more 
particularly adapted to the making of cast- 
ings for manufacturers who require acon 
stant supply. 

Hydraulic hoists are used in the works, 
consisting of a straight plunger of sufficient 
size, with a platform on the top. One of 
these hoists the iron from the yard to the 
cupola staging. 

Part of the yard room of the foundry is 
already under cover of skylights, and the rest 
is being put under cover. When this iscom- 
pleted all loading and unloading of material 
will be the we ther. 
We noticed that cast-iron frames are being 
made for the skylights. Cast 
have been put in the wooden frames for the 
foundry, and we are told tvat they hold the 
in fact, that 
the putty never lets go of the iron, while in 


without exposure to 


iron cross. bars 


putty much better than wood ; 


such exposed position it would hold the wood 
only about one year. 

Copying presses are quite extensively made 
at these works. ‘The square double threaded 
screws—about } inch pitch—are cut on cen- 
ters, with dies, at once running over, leaving 
a nice thread. “ 

oe 

One of the curious items of manufacturing 
news is that the New England Scotch Cap 
Company, of Bridgeport, Conn., will remove 
its factory to Milwaukee, Wis. The sons of 
old Scotia seem to follow the star of empire, 
as soon as they discover its course, and typi- 
cal Scotch industries must move with them. 

- A 

Springfield, Ohio, claims (without dispute) 
to be the principal city manufacturing agri- 
cultural implements. It is gratifying to hear 
that they expect for 1887 the largest year’s 
business they have ever had, and are pre- 
paring to meet it. 

cape — 

Queen Victoria has ordered a set of Bur- 
mese glassware from a glass company in New 
Bedford, 


maniacs 


Mass. Perhaps now the Anglo- 


will discover that American orna- 
mental glassware is just the thing to buy. 
o—ape 

A Buffalo machinist, in renewing his sub- 
scription to the AMERICAN MAacgInist, writes 
us: ‘* When I first subscribed for your ex- 
cellent paper, I was serving my apprentice- 
ship, and was not receiving enough per week 
to pay my subscription. Now Iam getting 
nearly enough per day, which result is in no 
small due to the 


measure AMERICAN Ma- 


CHINIST.”’ 
lg 
The use of cheap artificial gas for some 
manufacturing purposes is making consider- 
able 


| heating the rollers of ironing machines and 


progress. It is said in laundries, for 





|for heating hand-irons, it effects a saving of 
|one-half as compared with the more expen- 


by aspring. The pressure of feeding comes | sive illuminating yas. ‘There is yet one seri- 


directly to top of the spindle, and in line | ous objection to this gas 


with its axis. 
projection of the upper box casting, and re- 
volves the spindle by a spline ; 


the boxes, which is necessary to preserve the 


this practi- | 
cally eliminates lateral strain of spindle in | 


it is odorless, and 
| 


The driving pulley runs on a| may escape in a room so as to cause death 


| without giving any intimation of its presence. 
<=>: 

The 

Cooper Union in this city, will be re-opened 


free reading room and library of 


requisite sensitiveness of spindle for rapidly | about February 1, after undergoing extensive 


drilling small holes. Flat drills are used, 


running at high velocity; the light castings | $300,000. 
we are told, are liable to spring sufficiently 


alterations and improvements, costing about 
More than 2,000 persons a day 
visit the reading room and participate in the 


| . ° . : 
to make the use of twist drills impracticable, | benefits of that grand institution. 




























Moulding Pulleys. 


By Rosert E. Masters. 


We illustrate in this issue a few of the plans | 


employed in making split pulleys of ordinary 
and medium weight, the demand for which 


has become quite extensive. The dotted lines 


in all the drawings show the position of the | 


cores when ready to cast. 
Figs. 1 and 3 are side and plan views of the 


hub and lugs in which the bearing after being | 


split is at the outside of the lugs A A. Fig. 
2 is section view 
The wings /} B are made on one part of the 


center core with holes in the end of the box 


to draw vent wires through for vents CC 
This makes a safer and stronger core for | 


parting the lugs than where half of each side 
of the lug core is made on each half of the 
center core. The core-box must be made so 
that when that portion of the center core 
which has the lug cores attached has been 
made the other part of the center core, which 
goes to make up the circle at D can be struck 
off in the same box at /’ #, and when pasted 
on the lug cores, will be in the center. 

Figs. 4 and 5 are views in which the side 
cores cut through the lugs at /’ F, leaving 
the bearing at the center. In Figs. 6 and 7 
the lug cores are separate from the center 
core asin Fig. 5, but they do not cut through 
the outside of the lugs, thereby giving a bear- 
ing at G 
these plans having a bearing at the outside of 
the lugs at // //, and at the top and bottom of 
the hub at J /. 
do for this plan of splitting the hub by put- 


Fig. 8 is a compromise between 


The core-box, Fig. 2, will 


ting in pieces of wood to form the openings 
between the lug and center core at / J. In 
the methods shown the lugs are loose and 
part atthe joint of the arms, and can be fitted 
to an ordinary hub pattern, and although the 
pulleys when cast do not present a very at- 
tractive appearance, they are some of the 
quickest plans that can be employed in job 
shops. Fig. 9 is the lug on the rim of a 
pulley moulded from a pattern in halves. 
The upper part of the lug lifts off with the 
upper half of the pulley pattern and the core 
which divides the lugs extends into the rim 
of the pulley. It is best to have the core in 
two pieces, fastening one in the cope and the 
other in the drag. This prevents the sand 
from being ‘‘ crushed off ” and falling down 
into the rim which is liable to occur if the 
core is in one piece and closed on over it 
Fig. 10 repesents the lugs on a wide face 
pulley made from a band pattern. Fig. 11 is 
a plan view of alug the whole depth of the 
rim. Of course, in any of these plans the 
pulleys are bored and turned before split- 
ting. Some time ago we cast two split pul- 
leys 14 feet diameter, 33’ face. The pulley 
was cast in halves in green sand, the weight 
of each half being 10,500 pounds. ‘The side 
of the hubs and lugs at rim were faced off and 
the two halves moulded together before finish- 
ing. The only objection to casting each half 
of a large pulley at separate heats is the dif- 
ference that might occur in shrinkage. Care 
must be taken to make the mixtures (as near 
as possible) alike. 

The Amertcan Macurnist of November 20, | 
1886, contains on the first page an illustra- | 
tion of a large pulley on a Corliss engine 
manufactured by the Fishkill Landing Ma- 
chine Company. 

The reader will notice by referring to that 
issue that it is really a double arm pulley 
doing double duty. I wrote to the above 
company for the details of making that par- 


of the core-box for same. | 
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-| dry sand cores. We cast one piece at one time 


|for convenience in the cast, though we often 
| cast the two pieces at one time, but we 
|always plane the joints and bolt the parts 
| together before they are bored or turned. 
We make pulleys in this form for two rea- 
sons: one that our customers have 
| pleased with the two sets of arms, and think 


been 


| the pulley more stiff than with the single set, 
and the other that we have less strainage on 
the narrow rim than with wide one for green 
sand work.” 

- 6 
| Machine Tools for Patternmakers, 


By F. W. Barrows. 

Another very useful tool in a pattern shop 
is a good band-saw. The more it is used the 
better it is liked, and one is continually being 
surprised by its capabilities. It will do nearly 
everything that a circular saw can do, and a 
great many things that can’t be done by a 
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circular saw. The band-saw, if kept in good 


order will do nice work, but if the guides are 


| allowed to get worn out of shape, leaving the 


edge of saw loose, the saw so badly set and 
filed that each and every tooth strikes in in a 
new place on the stuff being sawed, and then 
the hole through the table so lurge that you 
can stick your finger down through the table 
all around the saw, it won’t be likely to do 
very nice work, and it wouldn’t be safe to 





ticular pulley mentioning that I wished to 
add it to this article. | 

Mr. Robert J. Halgin, President of the | 
company, very kindly responded that he was 
glad to give the readers of this journal any 
information he could, and I take pleasure in 
presenting it verbatim 
letter : 

‘*'The pulley named was 18 feet diameter, 
6 feet 8 inches face, or each part 3 feet 4 
inches, each hub 24 inches diameter, 27 
inches long, and bored 14 The 
weight of the entire pulley as shown is 
58,000 pounds. It was cast in green sand, 
except the top side of the arms which were 


from Mr. Halgin’s 


inches. 


get very close to the line in sawing, because 


you never would be sure of where the saw 
was cutting on the bottom side of the stuff. 


With a saw that is set and filed accurately, 


| you may safely cut right up to the line, when 


necessary, if you don’t crowd the saw, but 
allow it time to cut free and clean. 

In sawing short curves it is very easy to 
cramp the saw by feeding too fast, or in the 
wrong direction. It is hard to give any ex 
plicit directions in regard to feeding when 
sawing curves, but let the feeding be so 
done that all the power exerted will tend to 
force the saw against the collar or 
behind it. 


plate 
You shouldn’t twist the stuff so 
that the saw is presed hard against the sides 
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of the guide, as this causes great friction and 
consequently throws a great strain on the 
saw, also heating it. If you persist in doing 
this you will break a great many saws, besides 
The rubber 
covering on the wheels will also come in for 


wearing oul the guides very fast. 


an excessive amount of wear. 

When the saw needs setting or filing, before 
you take it off the wheels brush the dirt and 
of the teeth. A file card does this 
first-rate ; then joint the saw with an emery 


gum out 
stone, taking care to hold the stone square 
across the Take off the saw and if it 
needs setting, set it just as little as possible. 


saw. 


Don’t try to make a wide saw do the work for | 


which you should use a narrow saw by setting 


it very wide, for it won’t work nice, and it is 


hard on the wheel covering. In filing, it 1s 
customary to file all from one side and square 
across, although the saw would cut better if 
filed partly from each side. 

After the saw is replaced on the wheels, 
and the guides adjusted to the saw, not the 
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saw made to run in the guides, just as they 
are, because it runs so before filing, unless both | 
the top and bottom guides are just right to 
fit and hold the saw. Make sure that they 
are just right. They should be exactly in 
the 
Then adjust | 


line with the saw, and take in whole 
width of saw except the teeth. 
the 


be done whenever the saw is changed, and 


upper wheel. This will usually have to 
sometimes when a saw has been newly set. | 
The wheel is usually, and I presume always 
tilting it 
toward the front or back as may be necessary, 


provided with means for over 


so that the saw won’t run off. It should run 
against the back of the guide very lightly 
when not doing any work. This saves the 
guides and also prevents any unnecessary 
heating of the saw. 

Now joint off both sides of the saw in this 
way, use an emery stone having a flat surface, 
then holding the stone against the side of 
saw touching the back edge, first keeping it 
the back edge swing it 
around until it touches the sides of the teeth. 
This method 
of cutting off the 


in contact with 


will prevent 


front 


any possibility 


corners of teeth, 
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and therefore the saw will cut to its ful 
width. 

The saw should run straight and true wher 
in motion and not squirm around like asnake, 
as I have seen some do. You can perhaps 
imagine how close to the line it would be ad 
visable to get with a saw that runs back and 
forth sideways, three or four times in eac] 
revolution. Of course this sidewise motion 
should be controlled by the guides but th. 
same saw that has the most need of the con 
trolling influence of the guides doesn’t get 
it because the guides are in no better shap: 
than the saw itself. 

A saw that has been broken and mended a 
number of times is very apt to run crooked 
not only on account of the joints, but be 
cause the soft places which the brazing of the 
| joints make, are very apt to get bent. When 
| your saw gets broken and you wish to mend 
it, begin by filing down the ends you wish to 
join. Make the joint from }$” tol” long, 
| taking care to file the ends to a straight taper, 
so that the joint will fit closely together 
without springing and also be of the same 
| thickness as the rest of the saw. This is im- 
| portant as you. will find that if you have to 


spring the joint together when you braze it, 
| you will spring the saw on each side of the 
| joint. Then when you are ready to braze the 
| joint, take care to clamp it down straight, 
and don’t get more thickness of brass, silver 
or whatever solder you use than there will be of 
Put the saw 
| on the machine, adjust the guides and try it. 
| If the edge runs in a straight line, and the 
|new joint passes the guide without being 
| he ard, you have done a good job, and you will 


steel after the joint is finished 


| be repaid for all your troubles by the quality 


| of work turned off. 

| If I should try to tell all that might be 
| done by a band-saw I should wear out the 
| patience of the reader, and perbaps not tell 
| him anything new afterall. The best job I 
|ever heard of as being accomplished on a 
| band-saw was the sawing of gear teeth, right 
|to the line, so that they only required sand 
I didn’t see the 
| gear teeth, but I always thought they must 
been finished before the sandpaper 
| touched them. Seriously, about the only thing 
|in the line of sawing that can’t be done on a 
band-saw is making holes. This is where 
the band-saw has to yield to the jig-saw, its 


| papering to complete them. 


| have 


| older relative. This machine (the jig-saw) as 
in use in most shops, makes more noise than 
‘all the rest of the machinery together, and 
It is just 


| the opposite with the band-saw, which makes 


does comparatively little work. 


very little noise, but does a great deal of 
work. 

There are, of course, some exceptions to 
the kind of jig-saw noted, but even the best 
of them require constant care and a good deal 
of it. The saw wants filing very often, and 
| why shouldn’t it when you remember that 
about 5’ in length of it does all the work, 
| and consequently gets dull very quickly? Then 
the guides for the crossheads— perhaps there 
|are two crossheads—must be kept snug, and 
the 
allowed to get loose. and there is usually 


connecting rod or pitman mustn’t be 
trouble in keeping the machine oiled, as the 
sawdust, more or less of it (generally more) 
falls directly on the crosshead and pitman, 
and soon absorbs the oil from these parts 
and from the guides. But we must put up 
with them with all their faults, because we 
can’t saw holes with a band-saw, until some 
genius (?) makes a band-saw with a joint 
in it. 

One great difficulty in the way of a smooth 
running jig-saw is a little too much speed; 
they run too fast. If the pitman and cross- 
head are very heavy, and are not well balanced, 
you can easily see what a little too much 
speed will do. Then there are jig-saws that 
are not provided with any appliance to ease 
the shock of reversing the motion at the end 
of stroke. The spring commonly used at the 
top to strain the saw helps the reversing at the 
at the 
Another point where the jig- 


lower end of stroke, but hinders it 
upper end. 
saw has the advantage of band-saw is in the 
On the 


band-saw the size is limited to the diameter 


size of work which may be done. 
of the wheels which carry the saw, but with 


the jig-saw the only limit to size of stuff 
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sawed is the size of the room where the saw 
is located. 


A good jig-saw should have its crosshead | 


and pitman as light as is consistent with the 


necessary strength, and well balanced, with a 


good tension for saw at the top end. This is 
, sure method of holding the 


that can be operated quickly. 


saw, and one 

The pitman 
must not be too short; neither should it be 
as this will add unnecessary weight 
Not 


hree, or more than five times the length of 


too long 


to the reciprocating parts. less than 
stroke will put the length within reasonable 
The tension spring helps the revers- 
Then if the 

wer for removing the sawdust could be 

ited at the top end of stroke; but the dif- 
ficulty in the way of this is the pipe neces- 


mits. 


ng at lower end of stroke. 


sary to convey the compressed air from the 
Still 
an air cushion might be utilized to keep the 


blower to the upper surface of work. 


sawdust off the crosshead and guides, and it 

uld certainly make the saw run steadier. 
(hen, to bring out the good points, and make 
them show to the best advantage, the saw 
should stand on a good foundation. 

It is not a good plan to use much oil on the 
saw, or the saw guides, because the sawdust 
sticks to it, and the oil gets on your work, 
and it makes things dirty and disagreeable. 
‘his applies equally well to the band-saw. It 
is much better to keep the saw in such good 
order that it will need no oiling at these. 

I recollect reading in the AMERICAN 
MacHINist about the 
poor tools, dirty machines, and the poor 
work resulting therefrom, had upon the 
Where these 
things are chronic, the man’s work will 


influence which 


character of the workman. 


soon become, like the shop, poor and 
dirty in looks, and whoever saw a dirty 
machine do a good job? 

Take, for example, a band-saw that 
hasn’t had the oil and dirt wiped off in 
six months, and this too, where it has 
been the rule to oil the saw and saw 
guide as often as sanyone thought neces- 
sary. The oil will collect all the saw- 
dust that will stick to it; the more oil, 
the The itself I 
should expect to find in keeping with 


more sawdust. Saw 
the machine, every tooth set to a dif- 
erent width, and filed to a length of its 
own. This saw won't do good work, and 
the man who has the care of it won’t be 


apt to lose much sleep on this account. 
- Ae 


Iron has advanced in price, and ma- 
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the frames are for bolts to fasten the frames 
when set. If I was going to make a 10 
wheel, I would sweep up the outside in the 
I would set the 


D 1) soas to make a circle 9 11 


following manner: frame 
in diameter. 
At / Fis seen a blade with two oblong holes 
in it, and two lugs on it; this blade is at 
tached to D /) as indicated by the dotted 
lines, set screws pass through the legs on 
The 
set screws /’ F' press the blade out as far as 
l 
t 


D D and press against the lugs on #’ /. 


desired ; the blade can be moved 4” or at 
a time or less by this way a true ou'!side can 
be obtained. 

In case a mould is to be swept a certain 
depth, and at the same time have a true part- 
you then attach the blade Gto D Das 
indicated by the dotted lines. This blade is 
fastened on J) Dat H H by means of bolts, 


and can be raised or lowered; the oblong holes 


ing 


5? 


allowing this to be done. NX \ represents a 


gauge, this gauge is cut 1} shorter than $ 
the diameter of the mould to be swept up the 
concave end is placed against the post, and 
the other end will tell when the right diame- 
ter is obtained. These gauges are made of 
wood, and different strips can be made for 
different jobs. ‘They can be marked and laid 
away for future use. In case a mould isto be 
swept slanting, you just move the upper or 
lower set-screw in the blade out any distance 
you require. 

In case you desire to sweep up a small 
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not take kindly to him. They commenced to 
do him up by playing tricks upon him, and 
caused him to loose several heavy castings. 
This was the means of bringing him into dis- 
Finally he had 
In the 
foundry of the writer we do considerable 
Such 
generally done by boys, and they often work 


repute with the employers. 
to leave the position in disgust. 


snap or bench moulding. work is 


by the piece. A good ambitious boy likes to 
get up all the moulds he can. Such a boy is 
likely to get the ill-will of his more lazy 
shopmates, and is apt to have a good many of 
his moulds spoiled. 

One of our boys was annoyed very much by 
having such tricks played on him, and it 
seemed almost impossible to find out who 
did it. 
mould was to drop a handful of sand in the 


The plan that was taken to spoil the 


gate, then push it down with the finger, then 
the mould was apparently as good as ever. 
When the ion was poured in it went no 
The 
result was, when the moulds were shaken out, 


further than the depth of the finger. 


that there were a lot of cast iron fingers, a 
thing we did not need. to catch the 
the Well we 
gathered up about half a dozen of the iron 


How 


rogue was next question. 
fingers and cleaned them with acid, as the 
sand was very fine. It showed every wrinkle 
in the skin of the original pattern, and the 
exact size and length of the fingers. 


then called all the boys up and placed them 
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chinery which has been selling low must 
advance all along the line. All signs 


indicate higher prices. 
- ape 


LETTERS FROM PRACTICAL MEN, 
Foundry Sweeps. 
Editor American Machinist : 

Sweeps are a thing in which every foundry- 
man is more or less interested, and in my 
experience I have seen a great many sweeps, 
good, bad, and indifferent, and to this list I will 
beg leave to show another one, and leave the 
of the 
as to which of the above classes it belongs. 


readers AMERICAN Macuinist decide 
In my own practice the sweep shown is the 
best one I ever used, and it has some good 
A A, Fig. 
hole through 


points in its favor. The main post 
1, is made of cast iron, with 1} 
A shoulder 
is cast on the post & B, where it rests on the 
base plate. The base plate is bored to suit 
bottom of the 


piece of bar iron / is fastened having in the 


the post. Across the hole a 


center a 2 tapped hole. The post A when 
placed into the base plate is firmly secured to 
the same by passing a bolt through the center 
The 


wings of the sweep are in two parts, the part 


of post and screwing it into the piece /, 


( C, Fig. 1, and of which a sectional view is 
given at Fig. 4, is cast with one-half of a box 
to it. The caps are separate; the box is 
babbitted and bored to fit the post. The 
boxes can be tightened or loosened to suit. 
D D, Fig. 2, 

In using the sweep 


The frames (’ ( and are made 


to slide in each other. 
the frame J) J) is placed in ( C, and can be 


moved out or in as required. The holes in 
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circle you remove the frame /) /), and simply 
use the frame (’ C. 

A sweep that has a tapering end on the 
post often becomes loose in the base plate, 
und consequently the mould will not be true; 
but in this sweep the post is held securely to 
its position by the rod passing through the 
post and being screwed into the bar beneath 
the base plate. 
base plate showing 

F. B. SHAFFER. 


Fig. 5 represents the 
the under side. 


Lancaster, Pa. 


Bad Pranks in a Foundry, 


Yditor American Machinist : 

I read a good deal in the Amertcan Ma 
CHINIST on foundry practice from our friend 
Robert E. Masters. 


foundry operation that is often practiced 


There is another kind of 
and 
frequently hard to detect—and that is mould 
ers playing tricks on each other. It is a 
great source of anno ance to the employers, 
and woe to the man who gets the ill will of 
his fellow workmen ina foundry. ‘They are 
very apt to put up a job on him by spoiling 
the 


gates, or pushing down a gagger or two, and 


his moulds; such as putting sand in 
it seems almost impossible to find out who 
The 


writer knows a man who was brought here to 


does it, as every one is sure to deny it. 
take charge of a foundry. He was a good 
man—a man of large experience on heavy 


work, and was anxious to do the best he could 


for the firm; but somehow the moulders did 
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do their fair rating, but cannot do it, be- 
cause of wet steam; this is the time when the 
water should be carried well up in the boiler 
to pack the heating surfaces so that the work 
can be done, but this remedy is worse than 
the disease in a domeless boiler, and more 
water goes over with the steam, and there is no 
sure cure but the dome; and if Mr. C. will re- 
read my papers, he will see that my principal 
claim for the dome is for this very kind of a 
case, and not so much on account of the stor- 
age of steam or power, and that the dome 
prevents break downs of engines and annoy- 
ances from wet steam, and is a guard against 
the supposed ignorance of the fireman or en- 
gineer, in carrying water too high, which Mr. 
C. refers to. 

I agree with Mr. C. in regard to faulty 
piping, causing condensation and trapping of 
water, and periodical injecting it over into 
the engine, as I have seen much of this fault. 
As to the weakness of the dome boiler at the 
dome, I have been making dome boilers for 
32 years, and never had an accident, and do 
not remember a bursting or exploding of a 
boiler, wherein it could be shown that the 
fracture started at the dome, in any well made 
On the other hand, I have seen explo- 
ded boilers with the and the 
shell of boiler all to pieces. accident to 


boiler. 
dome intact 
An 
the boiler may not be as bad as a break down 


of an engine, but an explosion of a boiler, we 
all know, is likely to be more disastrous. 
Finally, in regard to the test offered as 
evidence that the domeless boiler is all 
right, and covers all requirements, I 
have to say, that a full investigation of 
it will disclose the fact, that it was not 
such a test as would show what the boil- 
ers would do under reasonable duty of 
the heating surfaces, and that the con- 
ditions in the massing of the heating 
feet boilers, low rate of 
evaporation per foot: f heating surface, 


surface in 6 


requiring 19 feet to evaporate one horse- 
power of water (30 lbs.) per hour, and the 
low rate of combustion of the fuel, and 
temperature of the gases leaving the 
boiler, and draft of steam from the boil- 
ers, all show the best conditions for 
economy of fuel and quality of steam. 


~,  Astothe result of evaporation per pound 
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SWEEPS. 


in a row, and made them hold out their :ight 
hands, a thing they were all willing to do 
with but one exception. We compared the 


cast-iron fingers with each one, until we 
came to the culprit who stoutly denied it. 
We told him it was no use to deny it any 
longer, the case was too plain, and you may 
were not long in hustling 


rest assured we 


him out of the foundry. We gave him one 
of the iron fingers and told him to give it to 
his father, and tell him why he was dis- 
Such a boy will never do any 
We 
eventually drifted into the penitentiary. 


charged. 
learn that he 
We 
were not troubled any more with cast iron 


good wherever he goes. 


fingers. Bens. F, HerHERINGTON. 


Indianapolis, Ind. 

Mr, Lowe Replies to Criticism on Tu- 
bular Boilers. 
Kditor American Machinist : 

[notice in No. 51, aletter from W.C. Crane, 
referring to my papers on horizontal tubular 
boilers in Nos. 48, 49 and 51, which seems 
to require an answer. Had Mr. ©. observed, 
and been cautioned by the references to su- 
perficial observation and tests, and under 
what duty boilers primed most, there would 
probably have been no need of this commu- 
the 
quence in his letter would have been seen and 
my 
The surprise of parties using this 


nication, because all points of conse- 


answered by deeper investigation of 
papers. 
or any other type of boiler comes in when 


the engineer is trying to make the boilers 


of coal claimed, it is so much above 
the result of tests of any boiler I know, 
wherein all the was 
weighed and all accounted for absolutely, 


wood and coal 
that I must leave it to the consideration 
for 


themselves, whether it was possible for 


of those interested to determine 
good judges to judge (I might say guess) 
near enough to 6,800 pounds of coal and 
combustible remaining upon the grates 
at the termination of a ten hours’ test, 
to warrant the statement, that the result 
to 
guide, and a warrant to the users of this 


was sufficiently accurate be used as a 
type of boiler, that they would do as well 
under these, and pro rata, under increase of 
duty up to 10 feet of heating surface per 
horse-power, not an unreasonable expectation 
from a dome boiler, and with this duty and 
draft of steam from these boilers, what would 
the quality of steam be? Some idea may be 
obtained by investigating the test of the cyl- 
inder boilers with which the test in question 
was compared, and which shows, that 45 feet 
of heating surface evaporated one horse-power 
per hour, 30 pounds of water per hour against 
19 feet in the tubular boiler, and what the 
quality of the steam was. I might continue 
and give much data, to sustain my statements 
on boilers and tests, and will say that it is 
customary to make tests of boilers in the way 
the one in question was made, and they are 
considered sufficiently accurate, generally, 
to answer the purpose intended, but accuracy 
in such tests, of the magnitude of this one, 
can only be obtained by long trials of a week 
or weeks duration, great expectations should 
not be based upon doubtful conditions. 


Wn. Lower. 


Borings or Turnings, 
Editor American Machinist : 

In your answer, 420, Dec. 4, 1886, in rela- 
‘* Tt should be 
cast-iron borings, or cast-iron turnings may 
be sifted.” a few 


tion to rust joints, you say: 


I sent you days ago, 
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= 
a packaye of cast-iron borings, inscribed in 
cover ‘‘ borings, or turnings, which?” I am 
thinking they ‘sifting’ far 
more than the average turnings to be made 
useful in rust joint work. 


would need 
They are a random 
lot, quite likely a little coarser than the aver- 
age from a 6’ or 53’ diameter hole. The feed 
was from the face plate, the tool holder pro- 
jecting through a 34" hole to get at business. 

I have seen similar borings from holes one 
inch or less in diameter. I have known an 
apprentice to bore 28 couplings for a 2 inch 
shaft and face the end of the 
hours, using a similar boring arrangement. 
The couplings were the common flange, or 
face coupling. 


hub in five 


I recently saw a first class 
man operating on some of the same kind, 
but for 2)” shafts, and found by observation 
that he was one hour boring each piece. 

The apprentice did his work on an engine 
lathe with compound rest, the ‘‘ jour” did 
his on a chucking lathe. 

What have you to say for the borings ? 

Tyngsboro, Mass. A. M. Swan. 


[ We can say for the borings that they show 
excellent work of the tool. We may also say 
that if anyone did not understand from the 
answer referred to that the cast iron was to be 
in small particles it would be useless to try to 
tell him how to make rust joints. | 


Testing Fuels for Steam Generation, 
Editor American Machinist: 


In the issue of the AMerrcaAN Macutnist of 
July 24, 1886, appears an item as follows: 
‘* Experts expend a good deal of unnecessary 
time in attempting to show that steam users 
do not know the most economical fuel to use. 
Asa matter of fact steam users know a good 
deal more about this than experts do, and it 
may be depended upon that in any given 
locality they will be found using the fuel that 
costs the least money. What is wanted is to 
know how to make the most economical 
use of the available fuel in any particular 
locality. But this is something that figures 
alone will not show.” 

Also January 15, 1887: ‘‘ A simple means 
for testing the value of different kinds of 
(fuel) coal would fill the proverbial long-felt 
want. It should be something that any man 
of ordinary intelligence can use and under- 
stand, and from which he can obtain results 
accurate enough for practical purposes.” 

Upon the appearance of item No. 1, I was 
very busy, but made a resolve at the time to 
favor you with a statement like the enclosed ; 
first, to prove your assertion true; and 
second, to place before your readers a system 
it would be for their financial interest to 
adopt. 

The record on the statement is made daily, 
then at the end of the month is copied into a 
bound volume of the same size sheets for 
preservation and reference. 

This system was the outgrowth of a desire 
to know as accurately as possible what amount 
of evaporation we were obtaining from the 
coal used, so as to enable us to determine the 
value of the different kinds of coal offered us 
for use. 

To obtain this information a Worthington 
water meter and a Schaeffer & Budenberg 
pyrometer were placed in the feed pipe lead- 
ing to the boilers. With these two instru- 
ments we are able to ascertain the total 
quantity of water fed into the boilers, also 
the temperature of the feed water. 

A car track is laid from in front of the 
boiler furnaces to the coal house. Between 
the furnaces and coal house and within the 
boiler room 
scale. 


is located a two ton miners’ 
In passing to the coal house fora load 
of coal the coal car is weighed and the tare 
weight set down. The 
run out and re-weighed. The net weight is 
then recorded and the total amount consumed 
for the day carried to the record sheet. 

This system, in its present complete con- 
dition, has been in use here, only since May 


car is then loaded, 





1, 1886, but has proved to be of great benefit | 
to the institution. The cost of water meter | 
and pyrometer was about $100. To offset this | 
cost we are saving 40 cents per ton on every | 


ton of coal consumed for the generation of 
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quality. The consumption of coal here is 
about 1,000 tons annually. The cost of coal 
formerly used per ton was $3.55 ; the cost of 
the coal now used is $3.15 per ton. The 
evaporative efficiency of the two is slightly 
in favor of the cheaper coal, showing that the 
price of coal does not govern its quality, 
although the former coal used had only 5.78 
ner cent. of ash by weight, while the latter has 
11.98 per cent. of ash. The former kind is 
known in this market as tle Coalton, Ohio, 
the latter as Sunday Creek, Ohio, coal, both 
coals being mined in the same county, I 
believe. 

It is no extra trouble to make tests, as the 
meter registers continuously, without atten- 
tion, and the variation in the pyrometer during 
a day’s run is so small as not to require a 
noting of the temperature at frequent inter- 
vals. 

By a reference fo the statement submitted, 
you will see that four foot soft wood and soft 
coal burned together is cheaper for us to use 
than the same quality of coal burned alone, 
that is, 3,759 pounds of water can be evapora- 
ted for $1.00 worth of coal and wood burned 
together, while only 3,608 pounds of water is 
evaporated where the coal is burned alone. 
The fuel recorded includes that used for 
banking the fires. 

From the foregoing it will be seen that we 
know exactly what the steam is costing us, 
also, that our system is practically accurate, 
and very simple to understand and manage. 

To manufacturers and institutions who are 
paying more than $1.00 per thousand feet for 
gas, the gas record is also worth studying 
into. E. MANSELL, 

Chief Engineer Michigan State Public 
School, Coldwater, Mich. 

|The record sheet referred to in the fore- 
going is so large that we cannot conveniently 
reproduce it. It is very complete for each 
day in the month, with headings covering all 
observations required. The Gas Record is 
part of the same sheet. In the margin cost 
for each day is carried out, and at the bottom 
totals and average. Regarding the cost of 
gas made at the works we note that 19,029 feet 
cost for materials $12.28, which gives point 
to the closing paragraph of the communica- 
tion. } 


Employers Pleasant in the Shop. 
Editor American Machinist: 


I was much pleased to read in your issue 
of Dec. 18 an account of Mr. Horatio Allen’s 
address at the meeting of the mechanical en 
gineers, and think that those who, like my- 
self, were unable to attend must have lost a 
rare treat. Mr. 
engineer are tolerably well known among the 
profession; but it may not be as generally 
known that for kindness and consideration to 
his employes he has few equals. I noticed 
this more particularly, as, being myself a 
stranger from a foreign land, I could readily 
appreciate kindly sympathy from one ina 
superior position. When I was at the Nov- 
elty Works, some time in the fifties, I ob- 
served that everybody seemed pleased to see 


Allen’s achievements as an 


him around. In some shops I have heard 
words passed, the ‘‘ old man” was coming, 
and the result was that everybody seemed to 
avoid any contact with him, for fear of 
ruffling his feathers, with the result of a 
disagreement, more or less serious; but there 
was none of that with Mr. Allen. At the 
time of the trial for the infringement of the 
Sickels’ cut-off patent, when Mr. Dickinson, 
who, like a good many others of his profes- 
sion, seemed to think that it was not neces- 
sary for a lawyer to be at the same time a 
gentleman, abused Mr. Allen in such a man- 
ner as to deserve a cowhiding; the feeling in 
the shop ran so high that I do not think it 
would have been safe for Dickinson to have 
put in his appearance there till a compromise 
was effected. 

I hope the old gentleman may yet live as 
long as he desires, with the satisfaction of 
having filled an extremely useful as well as 
long lifetime. * 

I sometimes think, when 1 see an employer 


come around a shop, crusty and sour, how | 
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If business cares and disappointments vex 
you, work them off somewhere else; for work- 
ing them off in the shop is the poorest and 
most expensive way of doing it. The more 
you can encourage a man, and show your ap- 
preciation of his efforts, the more work you 
may reasonably expect from him, with fewer 
errors or mistakes. I do not say, Put up 
with poor work or laziness; but let the shop 
work stand on its own merits, and not let out- 
side complications affect it. 

The time has passed for regarding men as 
so many machines, to be hired for so much a 
day, and that the end of it. That shop will 
do the best work, and the most of it, where 
every man considers himself responsible for 
doing bis part well, whether watched or not, 
and is 80 considered by those employing him; 
and mutual forbearance and good feeling will 
go a long way to mitigate labor troubles, and 
perhaps eventually settle the question. 


Georgetown, Colo, Wo. J. Sinver. 


How Much Can We Afford to 
Away, and Still be Honest to 
selves ? 


Editor American Machinist : 


Give 
our- 


This is a question which may have various 
solutions, and those which may be directly 
opposite in their results, yet be deemed to be 
correct as viewed from different standpvints. 
I shall not attempt to answer the question as 
I think that is a thing each one should do for 
himself, and be guided in his decision by 
his own circumstances, which are, of course, 
best known to himself. To illustrate, I will 
give a few incidents from my own experience: 

Not long since I visited the works of one 
of our best known builders of machine tools, 
and, being slightly acquainted with one of the 
department superintendents, I inquired for 
him at the office. I was at once conducted to 
his department of the works. He, being more 
than ordinarily busy at that hour, introduced 
me to superintendents of the other depart- 
ments, and I was shown, to me, the most 
interesting operations and processes con- 
nected with their manufactures ; many special 
tools and appliances were shown, and such as 
I did not readily understand were carefully 
explained. This treatment was entirely un- 
expected by me, and without precedent so 
faras I have had experience. Considering 
my very limited acquaintance, of course my 
estimate of their works, system and manu- 
factures, was greatly enhanced thereby, and 
now having seen their strictly honest and 
systematic methods of doing work, should I 
have occasion to speak a good word for them 
I can honestly do so. So far as I am compe- 
tent to judge I can safely say I know of one 
firm who build just exactly what they claim 
to build, and a visit like this would do more 
to convince me of the honesty of their work 
than a letter-press description couched in the 
most elegant language, and illustrated with a 
perfect work of art. 





Some time since we had occasion to pur- 
chase a machine. The description, illustra- 
ted design and claims for the workmanship, 
were, with the maker’s guaranty, absolutely 
faultless, and left nothing to be desired. 
After a careful trial of the machine, we found 
many points of inaccuracy, and after a con- 
siderable correspondence, one of the builders 
decided to come and be convinced of the 
truth of our statements about it. He did 
so, and consented to send usa machine which 
was all right in exchange. But to make a 
b»d matter worse, the second was more im- 
perfect, if possible, than the first; we have 
labored hard to improve it, and now have 
work in hand to correct its original faults in 
part. The design, however, still has its 
pleasing outline. Its builders worked their 
own destruction, I am told, and have gone 
out of business. 





I was once doing some work on a locomo- 
tive link motion, and understanding at that 
time but little about it, I asked the foreman 
for some explanations about finding the radius 
of the link, positions of eccentrics and of 


stud on link saddle. He put on an owlishly 


steam over what would have been the cost, | little he must have studied the economies of | wise look and would tell me nothing about it, 


had we continued to use the same kind and | 


business. 


although he claimed to have spent months of 
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his life studying, and with a competent in- 
structor, this very subject. 

Did he think it would not be honest with 
himself to enlighten me on this subject ? 

Did he think he could not havea monopoly 
of that branch of the business in that shop 

What he thought [ do not know, but | 
think he put on the wise look to cover up an 
ignorance which he was ashamed to admit, 
and would not tell me because he could not. 





Of course some of us may have some tools, 
processes, or ideas, by the direct aid of 
which we are able to distance our competi 
tors; these it would be downright dishonesty 
as well as the height of folly to make public. 

But, on the other hand, we may have some 
simple attachment, some handy appliance, 
some common tool made in an improved way, 
or some new system of doing work, which 
the men in the shop where used must of 
necessity be conversant with. For these and 
many other things, if contributed to the 
AMERICAN Macurnist ‘‘ Letters from Practical 
Men,” we should be likely to get our return 
in new ideas, many times over, or to have our 
wrong ideas set right, which is nearly as great 
an advance as to get new ones. 

If we help along these letters some em- 
ployers will think: if a man can think and 
advance useful ideas for his present employer, 
and himself, he certainly can help me out, and 
a call from an unthought of quarter may, if 
nothing else, cause a rise in wages at your 
present place, and so it may turn out that we 
can not only be honest with ourselves, by 
giving away an idea now and then, but it will 
also prove an actual profit. 

In the words of Josh Billings, ‘‘ Secrets 
are a poor investment anyhow; if you tell 
them you lose them, and if you keep them, 
you lose the interest on the investment.” 

ONE OF THE Boys. 


Latent Heat of Hot Steel, 
Editor American Machinist : 


T have read with great interest the article 
by John Coffin on the peculiar changes that 
occur in steel rails in cooling. The same pecu- 
liar action is noticeable in angles and other 
irregular shapes into which steel is rolled, 
though possibly not so marked as in the case 
of steel rails. But I feel called upon to differ 
with Mr. Coffin as to the cause of such action. 

Instead of going so far into theory as to 
discover a new form of carbon in steel, or 
‘a certain amount of chemical energy de- 
stroyed ’’—which latter is somewhat ambigu- 
ous—‘‘ which results in giving out heat,” I 
believe the action is susceptible of explana- 
tion through the simple fact that hot steel 
contains a large store of latent heat. 

In heating steel in comparatively large 
masses as ingots, blooms, or slabs, we have 
observed that the steel remains in the fur- 
nace a remarkable length of time without 
any apparent change, though of course during 
this time it is constantly absorbing large 
quantities of heat. But once a change begins 
to be perceptible the entire mass becomes 
heated through very quickly, and the heat is 
strikingly uniform throughout, so much so 
that the workmen often take it from the 
furnace to be rolled, without turning it over, 
as is absolutely necessary with iron to secure 
a uniform heat. These facts are more notice- 
able in steel, which has been once rolled or 
hammered, than in the cast ingot. 

In the heating of iron, on the other hand, it 
begins to show the effects of heat immedi- 
ately it is placed in the furnace. First, the 
angles or corners become hot and the heat 
can be seen gradually 
interior of the pile. 


extending to the 


The top very frequently shows a bright 
welding heat, while the bottom remains cold 
and black, requiring to be turned over and 
exposed to the action of the flames before a 
uniform welding heat can be obtained. 
little latent heat there. 

Another strong evidence of the existence of 
latent heat in hot steel is the fact that in the 
course of manipulation under the hammer, or 


Very 


in rolls, it shows an increase of temperature, 

Very frequently a bar of steel is apparently 
hotter on leaving the rolls, after receiving a 
number of passes, than it was when taken 
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from the furnace. This fact can only be 
explained on the hypothesis of the contained 
latent heat becoming free or sensible, and to 
the same cause is in all probability due the 
strange action of steel rails, and other shapes 
of rolled steel in cooling. 
Pittsburg, Pa. Tueo. D. Moraan. 
- es 


Practical Drawing. 





By J. G. A. MEYER. 
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Problem 24. 
157. TO DRAW AN ARC TANGENT TO A 

STRAIGHT LINE AND A GIVEN CIIrcLE, 

pOINT OF TANGENOY IN THE CIRCUMFERENCE 

REING GIVEN. 

Fig. 120. Let BC be the given circle, B 
the point of tangency in the circumference, 
and D F'the given straight line. It is re- 
quired to draw an arc which shall be tangent 
to the given circle at the point B, and also 
tangent to the straight line D F. 

Through the center A, and the point of 
tangency B, draw a straight line, and pro- 
duce it towards the given line D F, as shown; 
through the point B draw the tangent BF 
(see Art. 144), cutting the line D Fin the 
point F. Bisect the angle B F EL, by the 
straight line H F' (see Art. 112), cutting the 
line A Hin the point H. From the point 7 
as a center, and with a radius equal to // B, 
draw an arc B G £; this arc will be tangent 
to the given line D F, and also to the given 
circle B C, at the point B. 

We have seen in Art. 153 that when two 
circles are tangent 
to each other, the 
centers of these 
circles and the 
point of contact 
must lie in the 


GIVEN 


THE 





gent to the given circle ¥’ G, and also tangent 
to the circle D H at the point D. 


Through the center ( and the given point | draftsman will draw a line through the given 
D draw a straight line A Z of indefinite | point of tangency and the center of the same 
length. From the point D asacenter, and circle, and then find by trial on this line the 
with a radius equal to the radius of the circle | center from which the required arc is to be 
F G, describe a short are cutting the line | drawn. 


A E in the point F. 


bisect the line B H by a perpendicular A J, 
and cutting the line A Z at the point A. 


From the point A as a center, and with A ) The constructions of these simple polygons 
as a radius, describe an arc /’ /); this arc also offer an excellent opportunity of learning 
will be tangent to the circle D // at the point how to use a draftsman’s scale, such as shown 
D, and it will also be tangent to the circle in Fig. 123 which is simply called a “scale.” 


G F at the point F. 


160. When the given point of tangency is hereafter to the dimensions given in the 


given in the circumference G F' instead of 


is adopted. 


the circumference D H, the following method " dcggdlny mechanics who seem to think, 





Fig. 120 





1 D 


— 


| 


Through the center B very long, then it will be best to follow the 
and the point / draw a straight line B H, method given in this article. 


Let G Fand DPD H (Fig. 121) be fthat a scale is a mysterious tool, and its use 
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Draftsman’s Method.—When the radius of 


the required arc is comparatively short the 


If the radius of the required arc is 


161. Our next step will be to take up the 


solutions of problems relating to polygons. 


We shall therefore ask the student to work 


figures 


A 





re 


as possible, But by drawing on it one or two 
details only, and these as large as possible, it 
follows that a 3 inch scale will not always be 
suitable ; sometimes he may make a full size 
drawing, and at other times he may have to 
make a drawing for which a 1} inch scale or 
a } inch or some other scale may be needed, 
hence a draftsman will need several scales. 

162. Boxwood scales are the favorite scales 
among draftsmen, and in the writer’s opinion 
these scales are the best, and are preferable to 
rubber scales. Ivory or paper scales should 
not be used in a drawing office, as these scales 
are liable to contract or expand by an atmos- 
pheric change. Although we cannot recom- 
mend the use of a paper scale, yet if the 
student does not wish to incur the expense 
of a boxwood scale, he may make a paper 
scale as shown in Fig. 123 and use it in the 
constructions of the following problems; but 
never use a paper scale for making important 
working drawings. 

In the writer’s opinion each scale should 
be on a separate piece of boxwood, as these 
are the most convenient to use. But since 


these cannot be readily obtained in stores, it 
will be necessary to explain the scale shown 
in Fig. 123, which can be bought of any 
dealer in drawing materials: 

163. Fig. 123 represents what is briefly 
called a scale, butin reality it represents four 
scales combined in one, namely a 3 inch, 14, 
} and $ scale. In the scale marked ‘‘3 inch” 
the space between the line 0 and the line 12 
which represents one foot, is divided into 12 
equal parts, each part representing one inch ; 
each one of these parts is subdivided into 8 
equal divisions ; one of these will represent 
an 4 of an inch. Lines on a drawing are 
measured with this or any of the other 


scales in precisely the same manner 
as any piece of a 
0° machine is meas- 


ured with an ordi- 
nary rule. In the 
scale marked ‘14 
inch,” the distance 
between the line 0 











and the line 12 is 











i ine: rig. 126 : 
same straight line; aid : equal to 1} inch on 
therefore the cen- a. . . let an ordinary rule, 
ter for the arc B sAUTTOROTOTOTATAATITO acacia l TT nT ] and represents one 
G E must lie some | "| 1 | | | ‘an Pepe ny oe is poy 

age . 4 : PPEy tty | | | | | a) into 12 equal parts 

( 5 3 ( ) 3 5 4 7 ‘ ) 12 ’ 

where in the line r a ~ a : Se _ BON i °. 4 and each of these 
A B. Again, we 1% Inch 3 Inch subdivided into 
see by Arts. 147 four equal parts; 
and 148, and plain- one - mist —_— 

: ; — your equal parts wi 

ag 119 po . iin’ represent 1 inch, 
an , tha | | and one of the 

the center for the if 6 9 ¢ 9 a II ol é 8 ; 4 } j & H subdivisions will 
arc B G E must — — | 7 _ represent a } of an 
ie i 't li 4 Fig. 123 B Pig. 124 Fig. 125 inch. The space 
lie in e line ' between 1} and 3 


which bisects the 

angle B F H; consequently the center of the 
required arc B G H must be the point 
H at which the lines A // and // F' intersect 
each other. 

Directions.—In the space marked Prob. 24 
draw any circle, as (’ B, shown in Fig. 120; 
also any straight line, as )) /’, outside of the 
circle. On the circumference of the circle 
mark off any point, as B, and then, by the 
method given in this article, draw an arc 
which will be tangent to the circle at the 
point B, and also tangent to the given line 
DB. f. 

Draftsman’s Method.—In ordinary machine 
drawing, in which the radius of the arc is 
compar atively short, the draftsman will 
draw the line A H/ through the point B and 
the center A, and then find the radius H B 
by trial. But if the radius of the arc BG HE 
is very large, it will be best to follow the 
construction shown in Fig. 120. 

158. The construction of this problem will 
fill the last space on the sheet. 

Now, ink all the problems, clean the sheet, 
trim its edges, and lay it away for future 


reference. 

Fasten to the drawing board another sheet 
of paper, draw the border lines, and divide 
the sheet into the same number and size of 
spaces as was done on the last sheet. Mark 
these spaces Prob. 25, Prob. 26, etc. 

Problem 25. 

159. To DRAW AN ARC TANGENT TO TWO GIVEN 
OIROLES, WHEN IN THE CIRCUMFERENCE OF 
ONE OF THE CIRCLES THE POINT OF TANGENCY 
IS GIVEN. 

Fig. 121. Let / G and D H be the given 
circles, and the point D the given point of 
tangency in the circumference ) H; it is 


the given circles, and the point /’ of the 
circumference G I’, the given point on tan- 
gency; it is required to draw an are which 
shall be tangent to the circle ) H, and also 
tangent to thecircle /’ G at the given point /. 

Through the center / and the given point 
F draw a straight line 2 A of an indefinite 
length. From the point /’ as a center, and 
with a radius equal to the radius of the circle 
D H, draw a short are cutting the line A B 
in the point A’; join the point A and the 
center C by astraight line A (’; bisect the 
line AK C by a perpendicular A J cutting 
B A inthe point 4. From the point A asa 
center, and with 1 /’ as a radius, draw the 
required arc. 

In Art. 153 we have seen that when two 
circles are tangent to each other their centers 
and the point of contact must lie in the same 
straight line; therefore the line # A, drawn 
through the given point of contact )) and the 
center (’, will also contain the center A from 


which the arc / B must be drawn, the cen- | 


ter B, the point of contact /’, and the center 
A must also lie in a straight line. But since 
A F and A P are radii of the same are /’ D, 
it follows that the point A, at which the 
Band A Z£ cut each other, is the 
center for the required arc. 
the lines A PB and A F are equal in length, 
therefore the perpendicular which bisects 
the line B H will intersect the line A / or 
A B in the same point A. 

Directions.—In the space marked Prob. 25, 
draw any two circles, one larger than the 
other, on the circumference of either of these 
circles mark off a point ; then, by the method 
here given, draw an are which will be tangent 
at the given point in that circle and also 


lines A 
By construction 





required to draw an arc which shall be tan- 


tangent to the other circle. 


| very difficult to learn. 


But by a little reflec- 
tion he will find that the scale is a very simple 
|instrument and its use can be learned very 
quickly. 

Fig. 122 represents an ordinary rule used 
by mechanics. But now assume that the 
ordinary rule instead of being one foot long 


that shown in the figure, then such a rule 
would be of no use in the machine shop, 
because everything made by this rule would 
be too small. Yet arule of this kind, which 
we might call a toy rule is very useful and 
convenient in a drawing room. In fact by 
comparing Fig. 122 and Fig. 123, we find that 
the only difference between the small rule 
shown in Fig. 122, and the scale shown in 
Fig. 123 exists in their outer form. 

And from this we may also correctly infer 
‘that the manner of using this scale or our 
| little rule is precisely the same as that of using 
the ordinary rule. 

Now, it will be found that the length from 

a to bin Fig. 122 is 3 inches when measured 
| with an ordinary rule. Here then we may 
'say that 3 inches represent one foot. The 
| distance from ¢ to d on our scale in Fig. 123 
| also measures 3 inches, and represents one 
foot ; and consequently if we use this scale 
in measuring a line on a drawing and find the 
length of the same to be equal to the distance 
| from c to d on the scale, we say the line is one 
foot long. A scale divided off into divisions 
of this size is said to be a scale of 3 inches to 
the foot, or simply a 3 inch scale. 

Again in drawing offices which are con- 
ducted in a systematical manner, sheets of 
some definite dimensions are adopted, and 
since draftsmen will always endeavor to fill a 
sheet, not by crowding on it as many details 








| will represent 2 feet. 


inch scales, or be- 
tween the lines 0 0, i. exactly equal to 14 
inch, so that when we use the 3 inch scale 
the distance from the line marked 12 on one 
end to the line marked 12 on the other end, 
Or if we use the 1} 
inch scale the distance between the same 
outer lines will represent 4 feet. In the 
scale marked ‘‘ } inch” the distance between 


| the lines 0 and 12 is equal to } of an inch of 


when folded, its length is exactly the same as | 


an ordinary rule, and will represent 1 foot. 
So also the distance between the lines () 0 and 
12 inthe scale will be equal to 3 of an inch of 
an ordinary rule, and will represent 1 foot. 
Each one of these spaces is divided into 12 
equal parts, which will represent inches. 
Each space between the lines marked 0 is 
exactly equal to } of an inch of an ordinary 
rule, and commencing from the right hand 
end, when the scales is in a position as 
shown, the lines of division are marked 1, 2, 
3, etc., commencing from left hand end every 
second line is marked 1, 2, 3, etc. When the 
3 scale is used each space between the lines 
marked 0 will represent 1 foot, and when the 
the } scale is used two of these spaces will 
represent 1 foot. Thus, for in tance, by 
placing the } inch scale near the line marked 
A we find it to be 2 feet 6 inches long. Or 
placing the 3 inch scale near the line marked 
B we find it to be 5 feet 3 inches long. 
Drawings made by a 3 inch scale will be 
equal to + of the size of the object which 
they represent. Drawings made by 1} 
scale will be equal to 4; those made by the 
* scale will be equal to ,';; and those made 
by the $ scale will be equal to 4), of the size 
of the object which they represent. When 
scales are engraved on both sides of the 
boxwoud then the end of the scale will look 
like that shown in Fig. 120, and when scales 
are engraved on one side only, then the end 
of the scale will be similar in form to that 
shown in Fig. 125. Scales 1 foot long or 6 
inches long can be bought; the former are 
the most useful, the latter are the cheapest. 

Triangular scales of which an end view is 
shown in Fig. 126 can also be obtained, but 
we believe that flat scales, engraved on one 
side only, and as shown in Figs. 123 and 125, 
are the most convenient to use, 
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Prejudice in Favor of Imported Goods. 


The prejudice throughout this country for 
imported articles seems to hold out strongly 
in spite of the recognized excellence of 
American manufactured goods. How much 
of this is due to the persistent efforts of anti- 
protection newspapers to belittle or deride 
home industries and to extol foreign wares, 
we cannot say but such efforts put forth in 
daily doses in papers widely read must havea 
great influence. No matter how independent 
in thought a reader may be, the never ceasing 
reiteration of the points of some dogma or 
policy perused by him every day must make 
some impression upon his mind. In holiday 
season the prejudice for imported goods shows 
Merchants 
dealing in goods suitable for presents take 
particular occasion to mention that certain 
articles are imported and this is often accep- 
ted as a sufficient explanation of conspicuously 
Of course this leads to decep- 
Paterson silk manufacturers put a 
French mark on their goods, Trenton pot 
teries stamp their table ware with English 
brands and various other manufacturers of 
fabrics and wares that can hold their own as 
to quality with the best that is made abroad 
feel impelled to pursue the same policy. The 
practice is a decidedly bad one, both for the 
sellerand the buyer. It should be thoroughly 
exposed by the press. As for machinery and 
tools there is fortunately no inducement to 
deceive in this country by using foreign 
brands. In this line the deception is practiced 
on the other side of the Atlantic by using 
American brands. Our machinery makers 
have brought their products to a high grade 
of excellence without attempting to use for- 
eign marks, and if makers of other wares, 
such as silks and crockery, expect to reach any 
such success they must discard the foolish 
policy of trying to deceive their customers 
into the belief that they are buying imported 
articles. 


itself to a remarkable degree. 


high prices. 
tions. 


= le 


Bribery by Free Passes. 


It is said that a member of Congress who 
has been accustomed to receive regular passes 
from railroads, recently applied to the Penn- 
sylvania Railroad for an annual pass. The 
vice-president replied that it would give him 
great pleasure to send the pass, but the Inter 
State Commerce bill, which had passed the 
Senate and was likely to pass the House, 
makes the giving of such passes a penal of. 
fense, and ‘‘ we cannot do anything which 
would evade its provisions.” ‘Ten or twelve 
years ago the State of Pennsylvania adopted 
anew constitution, which expressly forbids 
the giving of free passes on railroads. <Ac- 
cording to the best of public knowledge, the 
Pennsylvania Railroad has persistently vio- 
lated that provision, while both the conduc- 
tors of newspapers and legislators who have 
been traveling on these illegal passes, have 
kept very quiet about the infraction of law. 
What the body politic needs is more inde- 
pendent legislators and more independent 
newspapers. ‘There isa surfeit of the other 
kind. If the outcropping of Anarchism in 
this country is to be effectually suppressed, 
the first step is to compel powerful corpora- 





tions and syndicates to obey the laws. 


| 

| oz 

| 

| Our imports of machinery for the eleven 
| months ending November 30, 1886, amounted 
| to $1,504,680 against $845,751 for the same 
The total imports of iron, 
half million dollars. in- 
pite of a 45 per cent. 
duty (which the free traders denounce as pro- 


If importations 


|hibitive) what would be the result if the 


tariff were cut down to about 25 per cent.? 


-_- 


If we are to have pools at all, a water 


pool seems very appropriate. The mills of 
Minneapolis have formed a pool on water 
(not in the Wall street manner) and now the 
power of St. Anthony Falls is distributed 
There is not 
water enough to keep all the mills going 
steadily. Those that have steam engines are 
independent of the pool. 


more evenly and equitably. 


Various industries 
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in other parts of the country that have got 

tired of depending upon pools of water are 

putting in steam engines. 

i 

How a Leading Broad Street Firm Views 
the Inter-State Commerce Bill. 





The following is an extract from the regu- 
lar weekly letter mailed to their customers on 
January 15, 1887, by the well-known stock 
brokerage firm of Moore & Schley, 26 Broad 
Street, New York: 

The large vote by which the Inter-State 
Commerce Bill was endorsed by the Senate 
settles the question that hereafter the Federal 
Government will be a factor, and an important 
one, in the general management of our rail- 
way system. Undoubtedly some evil will 
result because of this interference in what has 
heretofore been under the exclusive manage- 
ment of private corporations. But we adhere 
to the belief frequently expressed in these 
circulars, that in the long run holders of 
securities will be benefited by this Govern- 
ment intervention. The railroad interest is 
so powerful and so vital to the business of 
the nation, that the Government must pro- 
tect and conserve the transportation systems 
of the country from many of the adverse 
influences which it has suffered from in the 
past. It is incredible that any national com- 
mission would permanently injure so im- 
portant and powerful an interest as that 
represented by the existing railroad corpora- 
tions. The way the market responded to the 
news of the passage of the Inter-State Bill by 
the Senate shows that the street takes this 
view of the matter. 


> 

Chas. F. Peck, Commissioner of Labor Sta- 
tistics of the State of New York, has submitted 
his fourth annual report to the legislature. 
His circulars of inquiry have developed con- 
siderable useful information. Nineteen hun- 
dred employers were interrogated as to dis- 
crimination between union and non-union 
men. Over two-thirds were indifferent as to 
the unionism or non-unionism of their em- 
ployes. ‘Twenty-one preferred Union men, 
seventy-nine took them under compulsion, 
while forty-three are non-unionists. ‘* The 
balance seem to go with the stream, having no 
preference for or against the matter.” Six 
hundred and sixty-seven strikes were settled 
by conciliation—not arbitration by calling 
upon a third party. About half of this num- 
ber were settled by aid of the union, ninety- 
four with the employees themselves, and the 
rest of them in ways that it was difficult to 
learn definitely. Mr Peck says: 

‘* All the proof this year is to the point that 
the unions have forced higher wages, and 
where reductions, actual or threatened, have 
taken place, the rates have not been to as low 
a figure as they had been before the increase 
took place.” 

: =: = 
Literary Notes. 


Henry V. Poor, one of the firm publishing 
‘*Poor’s Manual of Railroads,” sends us a 
copy of a circular he has prepared to oppose 
the Inter-State Commerce bill. It contains a 
lot of tables to show that railroad traffic has 
enormously increased during the past twenty 
years, and that passenger and freight rates 
have gradually been reduced—facts which we 
have not seen disputed. 

As a specimen of Mr. Poor’s logic we quote 
his opening sentence : 

‘* Experience has fully shown that in a coun- 
try like the United States, where the construc- 
tion of railroads is open to all, the best re- 
sults are secured by leaving such works, as to 
their operations, to the control and guidance 
of natural laws, to which they are as much 
amenable as are the other enterprises or in- 
dustries of the country.” 

Mr. Poor knows as well as anybody that if 
left ‘‘to the and 
guidance of natural laws,’ no more railroads 
would be built for public traffic. The first 
step in building a railroad is to appeal to law 
(not natural, but legislative) for a charter 
granting the right of way and as many spe- 
cial privileges as its promoters can get. The 
people along the proposed route soon find 
that the road is far from being restricted 
solely by the laws that control ‘‘ other enter- 
prises and industries.” Perhaps, however, 
Mr. Poor means that after a railroad com. 
pany has secured all the special legislative 


railroads were control 





privileges it can it should forever after be 
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left to the ‘‘ control and guidance of natural 
laws,” and be exempted from any legislation 
to prevent abuses of its privileges. If that 
is his view he will injure the railroad com 
panies more than benefit them by issuing 
pamphlets. 
* LOCOMOTIVES AND LOCOMOTIVE BUILDING,’ 
being a brief sketch of the growth of the rail 
of the various improve 
ments in locomotive building in America, to- 
gether with of the origin 
growth of the Rogers Locomotive and 


road system and 


a history and 


Machine 
Works, Paterson, New Jersey, from 1831 to 1886. 
Anything authentic in rela‘ion to the early 
early history of railroading in this country is 
sure to be read with interest. In putting the 
preparation of this book into the hands of so 
accomplished a writer upon this subject as 
Mr. M.N. Forney, the publishers have added 
most materially to its 
value. 

The author goes back to 1826, in which 
year the first railroad in the United States 
was built, so far as he finds authentic ac- 
counts. This was nothing more than a tram- 
way, operated by horses and _ stationary 
engines. Coming down to 1835, the total 
miles of railroad in the United States was 
1098. It was at this time, or during the year 
1835, that Mr. Rogers, then the head of the 
machine firm of Rogers, Ketchum & Gros- 
venor, determined to begin the construction 
of locomotives at Paterson, and commenced 
to put up buildings for that purpose. Their 
advertisement, copied from the American 
Railroad Journal of 1836, shows that they 
were ready for business at that time. 

An engraving of the first locomotive built 
at the works is given. In this locomotive 
there were several improvements over any 
previous practice. One of these was the cast- 
iron wheels with hollow spokes and rim ; 
another counterbalancing the weight of re- 
ciprocating parts; for this latter improve- 
ment Mr. Rogers filed specifications in July, 
1837. 

The engraving of the first locomotive is 
followed by others succeeding it, and descrip- 
tions are given of new departures originated 
at the works or adopted by the company. 

Chapter V, on ‘‘ The Organic Develop- 
ment of the Locomotive” will be found 
particularly interesting to those who are in- 
terested in mechanical progress. It is a long 
chapter, in which the author concisely sets 
forth much of the practice and progress in 
locomotive construction from its beginning to 
the present time. It is one of the most 
interesting accounts of the subjects we have 
ever read, the engravings giving the neces- 
sary assistance to an understanding of the 
text. 


interest and to its 


The work logically concludes with engrav- 
ings and dimensions of modern locomotives 
of the various types built at the Rogers 
works. 

We are not informed that the book is for 
sale; it will be unfortunate if it cannot have 
the wide circulation it deserves. 











Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer's name and address. 
If so requested, neither name, correct initials nor loca 
tion will be published, 


(59) D.B.,Sac City, Iowa, writes: I have 
a lot of cast scrap iron, and wish to make bells of 
about 40 pounds weight. What can I mix with this 
scrap so as to make good bells? A —Thomas D. 
West says: If the scrap is common machinery, 
mix with it 50 per cent. car-wheel scrap or No. 2 
charcoal iron. If the mixture is remelted before 
casting into bells, it will be much improved. 


(40) B. U., Binghampton, N. Y., asks: 
Would a worm gear be a practical arrangement to 
drive the face-plate of a 6-foot boring mill, gear 
being, say, 4 feet diameter, 92 teeth, double thread, 
worm running 35 to 1,400 revolutions, or would a 
single-threaded worm better? A.—You can 
drive the mill with the worm wheel, but we do not 
believe it is the best way to do it. 
objection to the double thread. 


be 


is no 
The pitch seems to 


There 





be unnecessarily coarse. 
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(41) L. G. L., Cincinnati, 


What is the best metal for fusible plugs for boil- 


Ohio, asks: | 


ers? A.—Banca tin is generally considered the | 
best. 
(42) L. A. R., Hamilton, Mo., will find 


his questions answered in 
Valves of Corliss Engines,” 
CHINIST of February 27, 1886. 


(43) W. J., New London, Conn., asks-.: 
How will solid cast-iron boxes wear on a crank- 
pin? Will they run hot or cold? Did you ever 
hear of a marine engine having cast-iron crank- 
pin boxes? A.—We think cast-iron boxes would 
be very likely to cut the pin and run hot; we have 
never heard of a marine engine having such 
boxes. 


(44) F. L., Mobile, Ala., asks: Please 
give me arule for determining the proper size of 
suction and discharge pipes for steam pumps at 
100 feet piston speed per minute? A.—There 
is no rule for this. If you will look over the list of 
pumpmakers, you will see that they disagree in 
these respects. If you make suction pipe not less 
than ¥% the area of water cylinder, and discharge 
pipe 4% the area, you will be about right, then if 
the length of pipe is considerable, or if there are 
pends in the pipe, increase the pipe by one size, 
or in some cases two sizes. 


an article, “ Setting 
in the AMERICAN MA- 


(45) H.R. H., Scranton, Pa., writes: Our 
main line shaft is to run 125 revolutions. How can 
I calculate pulleys to drive machines and counter- 
shafts at different speeds? A.—Consider one shaft 
as the driver and the other the driven. Then the 
revolutions of the driver, multiplied by the diam- 
eter of the driving pulley, must equal the revolu- 
tions of the driven, multiplied by the diameter of 
driven pulley. If, for example, you wish to drive 
a countershaft 250 revolutions from a 24-inch 
pulley or line shaft, you first multiply the revolu- 
tions of line shaft by the diameter of driving 
pulley; 125, multiplied by 24. gives 3,000. Divide 
this by the desired speed of countershaft; 3,000, 
divided by 125, gives 12; that is, you would require 
a 12-inch pulley on countershaft. The proof is that 
125, multiplied by 24, is equal to 250, multiplied by 
12. If you wish to drive some machine from the 
countershaft, proceed in the same way ; considering 
the countershaft the driver, you will readily see 
how this can be reversed. Take thesame example °* 
Your countershaft is to run 250 revolutions, and has 
a 12-inch pulley. Multiply 250 by 12, which gives 
3,000; divide this by 125 (the speed of line shaft), 
and you get 24 inches as the diameter of the 
pulley on line shaft. 
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Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 




















Shafting Straighteners. J. H. Wells, Tampa, Fla. 
J. Clayton,Air Compressors, Rock Drills,43 Dey st, NY 
Edw. Sears, Wood Engraver, 169 William st., N.Y. 
Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 


Metallic Pattern Letters and Figures to put on pat- 
terns for castings. Knight & Son, Seneca Falls, N.Y. 


N. B. Non-breakable Drills and Taps. A. P. 
Brown, 108 Liberty st., N. Y. 
Solid Nickel-Seated ** Pop”’ Safety Valves. ‘ Jon. 


solidated Safety Valve Co., 111 Liberty st., N. 

The Best Upright Hammers run by beltare made 
by W. P. Duncan & Co., Bellefonte, Pa. 

Light articles built toorder by the American Sew- 
ing Machine Co., Philadelphia, Pa. 

R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 

Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., NY 

Davis Key-Seating Machines, kept in stock, 
Manning, Maxwell & Moore, 111 Liberty st., N. Y 

Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 


20’ , 25,’ 28’ B.G.and S. F. upright drills tor imme- 
diate delivery. Currier & Snyder,Worcester, Mass 


by 


Ice and Refrigerating Machines. 120 built, and all 
successful, by David Boyle, 521 Monroe, Chicago, [11. 


Wanted—Tool agents in shops; outfit free. E. H. 
Randall & Co., 154 Lake street, Chicago, III. 


Robbs’ Patent Composition for case-hardening;: 
send for circular. F. W. Tasney, Paterson, N. J. 


‘** How to Keep Boilers Clean.” A book mailed 
free, by James E. Hotchkiss, 93 Jobn st., N. Y. 


20,000 addresses of steam users and users of mac h. 
in 10 States, $10. J. N. Mills Pub. Co., s0Vesey st., 


Steel Stamps by mail, 13c. a letter; figures, 80c. : 
and letters, $2.25 a set. Acme Tool Co., 16 Jennings 
avenue, Cleveland, Ohio. 


Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker st., Philadelphia, Pa. 


The Improved Tabor Steam Engine 
made and sold by The Ashcroft Mfg. Co. 111 Liberty 
st., N. Y. 

Assortment large; prices low. 
Park row, N. Y. 


Machinists’ supplies, brass goods m’f’rs supplies, 
polishing materials, all kinds wire, metals, ete; in 
any quantity. Jordan & Gottfried, 208 Canal st.,N.Y. 


Handbook on the Care of Boilers. 50c. Descrip- 
tive Circular and Catalogue of Books for Mechanical 
Engineers free on application; special terms to 
Mechanics Libraries. E. & F. N. Spon, Publishers, 
35 Murray st., New York. 


Frasse & Co., 92 


Indicator, | 


| practice in testing engines and boilers. 





St. John Improved Self-adjusting Cylinder Pack. | R. G. Pentecost, architect, 177 La Salle street, Chi- | Lowell road, and other orders from the Concord 


ing, for marine and stationary engines and locomo- | 
tives; applicable to water, air, oil and ammonia | 
pumps. For durability and minimum of friction, itis | | 
Bal- | | two elevators. 


unexcelled. Send for pamphlet. Address, 
ance Valve and Piston Packing Co., room 58, 
Broadway, New York. 


Patent Binders for the AMERICAN MACHINIST, 


holding a complete volume (52 issues), simple, neat, | and Lake streets, to « 
to any part of the | 84 La Salle street, architect. 


durable. Price, $1, prepaid, 
United States by mail. To Canada or foreign coun- | 
tries the price will be 75c. ; purchasers pay express 
charges and customs duties. 
Co., 96 Fulton st., N. Y. 


** Indicator Practice and Steam Engine Economy.’ 
By F. F. Hemenway. C ontains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 
Price, $2 


post-paid. Published by John Wiley & Sons, 15 


| Astor Place, New York. 





| and wagon factory. 

















F. A. Gardner & Co., Catskill, N. Y. 
a new foundry. 


. are building 


Lewis S. Jones contemplates starting chain works 
at Wheeling, W. Va. 

The Weber Wagon Company, Auburn, II1., will 
build a $12,000 factory. 

A company is being organized, it is said, to build 
large pipe works at Anniston, Ala. 

W. T. Crane & Co., of Owatonna, Minn., will erect 
a large machine shop and foundry. 

A cotton factory is to be erected at Athens, Ala. 
Johu L. Tanner is interested. 

Martin Seiple, of Quakertown, Pa., will build a 
large addition to his carriage factory. 

J. & M. Haffen will build a four-story brick fac- 
tory, 26x51 feet, on 152d street, New York. 

Schaffer & Co., Cincinnati, O., will erect a new 
five-story factory of brick and freestone. 

It is reported that the Ohio and Mississippi Rail- 
road will locate shops at Washington, Iowa. 

A new cotton mill will be built in Columbus, Ga. 
G. G. Jordan and A, R. Young are interested. 
T P. Cowan & Co. are making ‘arrangements to 
build a machine shop at Maryville, Tenn. 

Meehan & Scott will erect a large steam forge at 
Chattanooga, Tenn. A site has been secured. 

The North Birmingham Land Company, 
mingham, Ala., propose to erect a rolling mill. 

G. C. Miller and A. C. Dow, Lincoln, IIL, are 
erecting new buildings to be used as a foundry. 

John Miller, recently of Booth, Miller & Co., 
Youngstown, O., will erect a large iron foundry. 

E. P. Allis & Co., Milwaukee, Wis., will rebuild 
their foundry lately burned. It will cost $25,000. 

The Atlanta Cotton-Seed Oil Mills, Atlanta, Ga., 
contemplate enlarging and improving their mill. 

A fire destroyed the brass foundry on 
street, Nashua, N. 


Mason 
H., owned by G. A. Rollins & Co. 

The Southern Central Railroad Company will 
remove its machine shops from Auburn to Sayre, 
Pa. 

The Eureka Fire Hose Company, of Jersey City, 
N. J., will erect a three-story factory on Wilkinson 
avenue. 

An English firm has just sent an order by cable 
to a Hartford firm for fifty automatic screw ma- 
chines. 


Peter Terwilliger, 53 S. Clinton street, Chicago, 
will erect a six-story factory on Clinton street, to 
cost $25,000. 

It is probable that a stock company will be 
organized at Roanoke, Va., soon, to establish a basic 
steel plant. 


Celluloid Novelty Company, Ashbridge 
street, Newark, N.J., will erect a one-story machine 
shop on Ashbridge street. 

The Kentucky and 
Louisville, Ky., will 
31st and Main streets. 


The 


Indiana Bridge Company, 
build a new round-house at 


The Dowling Furnace Company, Chattanooga, 
Tenn., have secured a site for their blast furnace, 
and will proceed to erect it. 

A new cotton manufactory, to employ 100 hands, 
will be built in Newport. C. M. Ww. 
Cutting are interested. 


Emerson and F, 


W. Smith, of Uxbridge, Mass., 
the mill in Windsorville, 
make extensive improvements. 


has purchased 
woolen Conn., and will 
It is reported that the St. Louis. [ron Mountain 
and Southern Railroad Company will enlarge its 
machine shops at Little Rock, Ark. 
A $100,000 stock 
Birmingham, 


company is being organized at 
Ala., to establish a large carriage 
E. A. Richards is interested. 
The Beacon Valley Rubber Company, of Nauga- 
tuck, Conn., is looking for a site on which to erect 


| a factory to replace their factory recently destroyed 
Engine Lathes, Hand Lathes, and other fine tools, | 


by fire at Cotton Hollow, 


It is computed that no less than a hundred mills, 
factories and workshops are to be erected in Pitts- 
burgh this year. 
city to 

The 
South Third street, Philadelphia, will build pipe 
works on Seventeenth street, 
Railroad. 


Many parties are coming to that 
get the benefit of natural gas fuel. 


AM. MACHINIST PvuB’G | 


cago, is preparing plans for a four-story factory, | and Minneapolis and St. 


| 


50x200 feet, to coat $30,000. It will steam and heat 


Davis & Rakin, 24 Milwaukee avenue. Chicago, 


: ie 
will erect a five-story brick factory, corner Peoria | 


sost $80,000. Clarence L. Stiles 
The Superintendent of the Wooster (Ohio) Co- 


operative Foundry reports that the association is 


and all of the members satisfied. 


The Forest City Malleable Iron Company, of 
Cleveland, have selected a site and will erect new 
works on Todd street. The works will be completed 
in the spring, and will employ 150 men. 

The Springvale (Maine) Cotton Mills Company is 
the name of a new concern recently organized by 
parties in New York city, witn a capital of $100,000. 
Mr. Jas. O. Bloss, 45 Williams street, New York 
city, is one of the movers in the enterprise. 


The Morris Building Company, of Brooklyn, N.Y., 
will erect a brick factory, 144x95 feet, on Willoughby 
avenue, near Grand avenue. It will cost $37,000. 
It will contain foundry, machine shop and forge 
shop. 


The Paper Box Manufacturing Company, of Mid- 
dletown, Conn., will move its factory to Old Say- 
brook, Conn. That town, at a special meeting, 
agreed to exempt the company from taxes for ten 
years. 


Extensive improvements are to be made in the 
plant of the Falcon Foundry and Machine Works: 
of Youngstown, O.,comprising additional buildings’ 
cupolas and machinery, by which the capacity of 
the works will be greatly enlarged. 

The Burdett-Smith Company has been chartered 
to manufacture and sell stoves, with a capital of 
$300,000; term of existence, 21 years, and these 
trustees: W. Stone Smith, Edward A. Burdett, Peter 
Black, with principal office in Troy, N. Y. 

January 8 the Ohio Southern Railroad Machine 
and Car Shops at Springfield; O., were destroyed 
by fire. Six locomotives and two cars of valuable 
machinery and the buildings were burned 
$140,000; fully insured. 


The Woodstock Iron and Steel Company and the 
Anniston Land and Improvement Company, Annis- 
ton, Ala., will erect two blast furnaces, each of 
1,000 tons weekly capacity. Samuel Noble, of that 
city, is interested in both companies. 


Loss, 


The Lane & Bodley Company, of Cincinnati, have 





Bir- | 


Peoria Pipe Manufacturing Company, 242 | 


near Pennsylvania | 


| been awarded the contract for a pair of 24x60 
| : s : “ie 
Corliss engines, four boilers, cable driving and 


tension machinery, a complete plant for two 
cables for the Mt. Auburn cable railroad of that 
rity. 


It is reported that B. F. Roden, R. J. Terry, J. V. 
Richards, J. T. Terry, Sr., of Birmingham, Ala., 
and others have formed a company, with a capital 
stock of $1,000,000, to build a coke furnace, rolling 
mill, etc., near Anniston. 
large tract of land. 


They have bought a 

The Presque Isle Machine Shop, Presque Isle, 
Me., has received large additions to its equipment 
since it passed into the possession of Johnson & 
Phair. The new proprietors have decided to in- 
| crease the plant in the spring by building a sub 
| stantial foundry.—J/ndustrial Journal. 


The Holly Manufacturing Company, of Lockport, 
N. Y., sends out a neat calendar for 1887, and a cir- 
cular giving performances of their Gaskill pump.- 
ing engines. The average duty of one of these 
engines of 5,000,000 gallons capacity at Saratoga 
was over @ hundred and four million foot-pounds 
for three years. 


The. Nichols & Shepard Company, of Battle 





Creek, Mich., has been incorporated. Capital 
stock, $250,000. E. C. Nichols, David Shepard, 
Battle Creek, and H. H. Taylor, Chicago, I11., 


corporators. The company succeeds the firm of 
Nichols and Shepard, manufacturers of agricul- 
tural implements. 


The Toledo Foundry and Machine Company, 
Toledo, O0., whose specialty is the manufacture of 
excavating machinery, are about to build a new 
brick and iron machine shop, of much larger di 
mensions than their present frame shops, when 
they will increase their working force from 42 to 
150 men, and their output correspondingly. 

The Manufacturers’ Aid Association, of Little 
Rock, Ark., was organized last week, and $2,500 
stock taken at the first meeting. Its object is to 
establish manufacturing enterprises. 
ors are P. K. Roots, E. W. 
E. V. Denell, C. T. Walker. 
Mitchell. —/ndustrial Gazette. 


The direct 
Gibb, John F. Boyle, 
Nick Kupferle and Jos. 


The Patterson mill, one of the largest cotton fac- 
tories in Chester, Pa., the property of the General 
Patterson estate, was sold last month to a company 
of Chester capitalists, of which J. 
is president. 


Newlin Trainer 
The new company will put in some 
new machines, and have the place in operation by 
May. They will make cotton cloth, 
over 300 hands. 


aud employ 


A syndicate of Atlanta and Richmond capitalists 
has just been formed for the erection of two 150-ton 
iron furnaces at Oxauna, in the center of the Ala- 
bama coal and iron regions, on the crossing of the 
Georgia Pacific and the East Tennessee roads, ad- 
joining Anniston. These furnaces will cost $380,000. 
Other large works are also projected. 





The Manchester Locomotive Works within a few 
| days have received an order for thirty locomotives 
for the Atchison, Topeka and Santa Fe Railroad, 


| an order for nine locomotives from the Boston and 


| a > : : : 
driving wheels 5 feet 10 inches in diameter. 


self-sustaining, with the trade steadily increasing | 





These 
with in- 


Louis railroads. 
will keep the 
until July. 


orders alone works busy, 


creased help, ~Rarilway Review. 

Railroad Com- 
and freight 
Several of the new passenger engines 
will weigh 100,000 pounds, have cylinders 19x24, and 
These 
use west 


The Minnesota and Northwestern 


pany has ordered 36 new passenger 


locomotives. 


will be the largest 
of the Mississippi. 
The Walker Mfg. 


passenger engines in 


Company, Cleveland, have re- 


eently built a new office, with large fireproof 
vaults, at their works on the lake shore. The en- 


tire grounds, comprising several acres, 


eight-foot 


have been 
tight board fence, 
The works are well 


surrounded 
| which they 
| employed. 


by an 
utilize for signs. 
Tron Trade Review. 

One of the indications of prosperity among Con- 
necticut manufacturing concerns is an‘increase in 
the number of working hours at the factory of 
Sargent & Co., at New Haven, where 1,500 hands 
are employed, and the starting up of the Candee 
Rubber Works with about 1,200 employes. At Water- 
bury the numerous factories have had a season of 
unusual prosperity. 

The Decatur 
Company 
with a capital stock of $7 
Athens, Ala.; Walters 
Montgomery and others. 


— Boston Commercial Bulletin. 


Land, Improvement and Furnace 
at Decatur, Ala., 
,500,000, by E. C. Gordon, of 
J. D. Roquemore, 
It is stated that the com- 
pany will build four blast furnaces, gas and water- 
works, ete. The charter of the company allows it 
to engage in any or all kinds of manufacturing.— 
Record. 

The Whitehill Engine Works, Newburgh, 
report business and prospects good. 





has been organized 


Gordon, 


Baltimore Manufacturers’ 


N. ¥. 
They are now 
putting in a 20x42 inch Whitebill-Corliss engine 
and two 60 inch x 18 ft. horizontal tubular 
for Feeney & 318 E. Twenty-third street, 
New York. Included in recent sales within the 
past month, orders have been closed for two 16x36 
inch engines from Fraenheim & Billsack, brewers, 
Pittsburgh, Pa., to drive 


boilers 


Devaney, 


refrigerating machinery ; 
one 14x30 inch engine, from A. & A. Quandt, Troy, 
N. Y.; one 16x36 inch engine and two horizontal 
tubular & G. Peck, Haverstraw, 
N. Y.; and one 16x30 inch engine and one 85 horse- 
power from Fredericks, also of 


boilers, from T, 


boiler, Theodore 
Haverstraw. 

The 
write us: 


Mason Regulator Company, Boston, Mass., 
“We have recently applied one of our 
Mason reducing valves on the steam yacht Meteor. 
They reduce the steam pressure from 


to 10 pounds for 


200 pounds 
Among our 
are New York 
; Bartelle & Ren- 
Brookiyn; Eureka Steam 
Lang’s Brewery, Buffalo; New 
Electric Light Co.; J. Hemssler, New- 
We have also applied some of these valves to 
locomotives for car heating. A number of railroads 
in order to prevent fire 


heating purposes. 
recently 


Co, 


sales of reducing valves 
Dyewood and 
wick ; Adams 
Heating Co.; 
Bedford 


ark 


Chemical 
& ¢ 


0., 


are adopting this system, 
in case of accident.” 

The Cleveland Shipbuilding Company, Cleve- 
land, O., are about to begin operations, and some 
contracts taken. They have bought 
the Cuyahoga Works, the Powell Tool Company 
and some 


have been 


other property, and most of the ground 
will be cleared for use as a shipyard. The Leader 
*O. N. Steel will be superintend- 
machine shop; Mr. Quincy Miller, late 
Hi. Devereux, will be 
superintendent of the boiler department; and Mr. 
J. C. Wallace will have charge of the drafting. 
Thomas |. West, for many years connected with 
the old Cuyahoga Works, will be at the head of the 
foundry department. 


and Herald says: 
ent the 
engineer 


of 


on the steamer J. 


The company has at present 
100 men in their employ, most of them engaged in 
the building of a big blast furnace engine.” 

The Peerless Mfg 


the 


Co., Louisville. Ky., write us: 
Knowing interest take in enlargements 
of ete., We would report that the growth of 
our business has compelled 


you 
works, 
us to add another one 
hundred feet to our moulding department, with the 
prospects of further the end of 
Rice sand mould- 
ing machines, we are preparing to go extensively 
into the manufacture 


additions before 


the year. In order to utilize our 
of grates and fireplace set- 
mantels. Our plant for this 
of its kind, and com- 
hew 


tings for all styles of 
branch is the most complete 
that 
machinery and appliances. 


prises everything is or labor-saving in 
We will start into the 
patterns and designs that are 
entirely new and very attractive, everything being 
finished the This department of 
W. E. Fitch, 
who has a national reputation in this line of goods. 


spring trade with 


in best 


style. 


our business will be managed by Mr. 


The M. C, 


Chicago, 


Bullock Manufacturing Company, of 
report 
McDonald, 
eylinder portable hoist; 


recent shipments as follows: 


River, Mich., one 


To 
double 
to the Beacon Publishing 
56 horse straight-line 
large exhaust fan; to the First 
Mining Co., Hurley, Wis., 50 
14x20 engine, and two 5 ft. Lane 
friction to the Blue Jacket 
45 horse-power boiler, 
one 14x20 engine, and two 4 ft. Lane patent band 
friction drums; to David Boyle, Chicago, one 5-ton ice 


John Iron 


Co., Akron, Onio, one power 


engine, also one 


National one horse- 
power boiler, one 
patent band 


Mining Co. 


drums ; 


4 [lurley, Wis., one 


machine; to the Goss Printing Press Co., Chicago, 


one 8-page perfecting press for Grand Rapids, Mich., 


and one 4-page perfecting press for Kansas City, 
Mo.; to J. B. Maas, Negaunee, Mich., one Maas 


patent rock drill and outfit; 
Ironwood, Mich., 
drill, 
for iron ore ; 


to the South Range Co., 
Bullock Litthe Champion 
with complete outlit for exploring 


One 
diamond 
to the Iron King Mining Co., Hurley, 
Wis., one 6 ft. standard Lane patent hoisting drum. 
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Machinists’ Supplies and Iron, 


NEw YORK, Jan. 20, 1887. 

Pig iron continues strong, and prices look up- 
ward. Those who have made contracts ahead for 
foundry iron are experiencing the benefits of their 
business sagacity. Large Lots of No. 1 Foundry 
can be bought from furnaces at $21 a ton, but the 
smaller lots sold by dealers command $21.50 to 
$22.50, according to circumstances. 

There is something of a searcity of good brands 
of foundry iron for immediate delivery. We quote 
No. 1 X, $21 to $22; No. 2 X, $19.50 to $20.50; 
and Grey Forge, $17.50 to $18. 

Scotch pig has also reached higher prices on the 
other side of the Atlantic, but consumers here are 
not very ready to pay the advance. Coltness sells 
at $24; Gartsherrie, $23; Summerlee, $23.50; Eglin- 
ton, $21; and Langloan, $21.50 to $23. 


* WANTED * 


“ Situation and Help” Advertisements only inserted 
under this head. Rate, 30 cents a line for each inser 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
For the ensuing week's issue. 





Energetic, successful supt. wishes engagement on 
heavy work ; good references. L. L., AM. MACHINIST. 

Position wanted by a mechanical draftsman ; can 
give good references. Address Kineo, AM. MACH. 

Wanted—By first-class planer hand, position on 
small work ; open to engagement Feb. Ist. Address 
B., AM. MACHINIST. 

Book-keeper or clerk desires situation; acquainted 
with machine shop work, ccntract and repair, sell- 
ing fittings, etc. Address J. R., AM. MACHINIST. 

Wanted—By an experienced patternmaker, situ- 
ation as foreman patternmaker; good reference. 
Address 8S. K., AM. MACHINIST. 

Foreman Wanted—One used to building lathes ; 
must be a practical machinist and able to handle 50 
men to best advantage. Address Lathe, AM. MACH. 

Superintendent—Permanent situation by young 
man; has had 14 years’ experience in agricultural 
tools and hardware business in all its branches; 
best reference. Address Supt., AM. MACHINIST. 

Wanted—By young man of experience, at present 
supt. of steam engine and boiler works, position 
where ability and good management will secure 
permanent situation. Address Systematic, AM. 
MACHINIST. 

Middle-aged mechanical engineer, with a thor- 
ough, practical education, wants situation as super- 
intendent or head draftsman with concern making 
machinery for gas works, or making printing press 
preferred. Address Box 8, AM. MACHINIST. 


Young man with general knowledge of machine 
and foundry business—understands drawings thor- 
oughly—desires a position as salesman or solicitor 
of castings and contract work ; near New York city 
preferred. Address E. B., AM. MACHINIST. 

Wanted—A first-class general foreman for a ma- 
chine shop in N. Y. city employing about 30 men: 
must be a thorough mechanic and live man up to 
the times, strictly temperate and experienced in 
the proper management of men; state full par- 
ticulars as to age, experience, reference and com- 
pensation expected. Address C J., AM. MACHINIST. 

Wanted—A young man thoroughly competent to 
act as foreman of machine department in a shop 
manufacturing steam engines ard improved saw 
mill machinery ; must understand managing men, 
and be well posted in improved methods of doing 
work; good character and habits essential; would 
have charge of 25 or 50 men; state age, experience, 
and where formerly employed. W. X., AM. MACH. 





>} MISCELLANEOUS WANTS. +. 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. 


Gerlach's Engineers’ Specialties beat the world 
Send for price list. Crescent Mfg. Co., Cieveland,O 
Crescent grease cup forshafting beats them all. 
Sample free. Crescent Mfg. Co., Cleveland, Ohio. 
Light mach’y of all kinds built at short notice 
Edmund Mills, 8 Dey st., Jersey City Heights, N. J. 

For Sale—One 14"’ Merriman bolt-cutter, one 20’ 
swing, 12 ft. bed, engine lathe, both new. The 
McLagon Foundry Co., New Haven, Ct. 

$150—Seven-horse upright engines, latest styles; 
Universal swinging emery grinder, $100. Boilers, 
machinery, etc. Maslin & Son, 165 First st., Jersey 
City, N. J. 

Kor Sale — Valuable Manufacturing Property, 
centrally located in one of the largest Western 
States, with a well-established reputation for the 
goods of its manufacture, which consist of engines, 
boilers, saw and grist mill machinery, and kindred 
articles. Property all in first-class condition ; tools 
and machinery in good order, and the works now 
running. Parties who mean business, and desire 
to engage in a profitable and well-established 
business of this character, can get full particulars 
by writing or applying in person to M. D. Wheeler, 
Stapleton, Staten Island, N. Y., or Manning, Max- 
well & Moore, 111 and 113 Liberty st., New York. 


STEEL BALLS 


FOR ANTI-FRICTION BEARINGS, 
OF BEST CAST STEEL. 
FTARDENED, GROUND & BURNISHED, 
3-16 to 3" Diameter. 

Samples and Prices on application. 
S'MONDS ROLLINC-MACHINE CO., 
FITCHBURC, MASS. 





AMERICAN 


= 
—~ MISCELLANEOUS WANTS, -. 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. 


Experimental and new machinery for special 
purposes built by contract from specifications and 
inventors’ désigns; ample facilities. Cohoes Iron 
Foundry and Machine Co.. Cohoes, N. Y. 


1Q UPRICHT 

BRADLEY CUSHIONED 
HELVE 

HAMMER 


Combines all the 
best elements es- 
P sential in a first- 
class Hammer. 

rP Has more good 
points, does 
more and 
better work 
and = costs 
less for re- 
pairs than 
















Established 
1832. 


any other Hammer in the World. 


BRADLEY&CO. Syracuse, N.Y. 








¢ ih HT 
Ricr . 
BEAUDRY oF CUSHIONED 





The success of cur machine 
is the best guaranteo of its 
value. Only hammer with 

m=, patent Duplex Stee] Helvo 

which nover rattles, burns 
mee or breaks. Guaranteed to 

d) more and better work with less repairs than any other. 


BEAUDRY & CUNNINGHAM, 
Boston, Mass, 


7 











THE BROWN HAMMER 
STRIKES A BLOW WITH 

Double the Velocity That it Raises the Hammer. 

A NEW MOVEMENT! SEND FOR DESCRIPTION. 

KNOWLTON MFG. CO., KINGST., ROCKFORD, LLL. 














ONE-HALF TIME * 
and LABOR saved by using 
this solid, strong, durable, 
firm-hold,quick-working Lever 
(Not Serew)Vise. Has improved Taper 
Pipe and other attachments. Sold by 
the trade, Send for circular 
MELVIN STEPHENS, Prop’r. 
4) Dey Street, New York. 





FOR SALE, 20 in. x 48 in. ENCINE. 
Built by Woodraff& Beach, Hartford, Ct., in 1866, 
In first class condition. Can be seen running 

Cylinder, 20in. x48in. Fly Wheel weighing eight 

| tons, 16 ft. dia., 24in. face, turned for belt; engine 

shaft, 9ft. long, 9in dia. Will put in with the en 
gine, the coping stone on which it rests; new Natien 
al Heater; jack shaft, 53¢ in. dia. 16 ft. long: line 
pulley, 8 ft. dia., 264 in. face. bored to fit jack-shaft 
three brass lined pillow blocks to fit jack-shaft also; 

Ransom’s siphon condenser, suitable for the engine. 
Will be sold low for delivery in March, next. Call 

on, or address. the Coe Brass Manufacturing Co.. 

Torrington, Litchfield County, Connecticut. 
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95 & 97 LIBERTY ST., 44 WASHINGTON ST., 
NEW YORK. 


onto ENGINES ASPECIALTY 


GEO. F. BLAKE MANF’G. CO. 


B VILDERS & VERY VARIETY 
OF OF 











BOSTON. 
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THE DEANE STEAM PUMP CO. Holyoke,Mass. 
BUILD AND — 


Water Works, Steam Pumping 


ENCINES =.= = MACHINERY. 


— 


SEND FOR CATALOGUE No. [8. 


25-INCH PILLAR SHAPER. 


This Machine has a stroke of 25 inches, cross-feed of 27 inches, and will 
plane work 20 inches high. It has a large vise, with extra jaws to hold ir- 
rezular work, and a good, big solid table, that will stand the strain of a heavy 
eut, It has space under the cutter bar to run shaft 4 inches in diameter entirely 
through for Keyseating, etc. A very important feature is the automatic, vertical 
and angalar feed. Its value especially on large work will be appreciated. 

Send for Catalogue for full description. 


THE HENDEY MACHINE Co. 


TORRINGTON, CONN. 




















DEL 


Westinghouse Machine Co, 


MANUFACTURERS OF 


THE WESTINGHOUSE 


AUTOMATIC ENGINE. 


PRICES REDUCED. 


The Condemnation of Our 
Competitors is the Measure of 
Our Success. 

SALES DEPARTMENT of the U. S. Conducted by 
WESTINGHOUSE, CHURCH, KERR 


& Co. 
17 CORTLANDT ST., NEW YORK.| 98 FOURTH AVE., PITTSBURGH, Pa. 








Chicago, Ill.; D. A TOM PKINS, & CO.,, dl 
P St. Loutis,Mo. ROBERT MIDDLETON Mobile, Ala 
San Francisco,Cai H. DUDLEY COLEMAN, ; ‘ New Orleans, La. 
KEATING IMPLEMENT & MACHINE CO., Dallas,.Texas 


FAIRBANKS, MORSE & CO., Charlotte N. © 


FAIRBANKS & CO., - 
PARK & LACY, - : ~ 
rank, LACY & CO., Salt Lake, Utah. 


THE M. T. DAVIDSON IMPROVED STEAM PUMP, 
mere DB avioson Steam Pump Company. 


WARRANTED >=, ; 
THE BEST PUMP 

PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 

NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS. 


COOKE & ©O,, PHN 
Machinery and Supplies, 
22 CORTLANDT ST., NEW YORK. 


The Waters 
Perfect Governor. 


Having Adjustable 
Speed, Automatic 
Safety Stop, Sawyer’s 
Lever, and Solid Com- 
position Valves and 
Seats. Also, 


SUPPLIES 


For Machinists, Rail- 
ways, Mills, Mines, Etc. 








MADE FOR ALL 
SITUATIONS. 





SEBASTIAN 
MAY & COMPANY'S 


Improved Screw Cutting 


Foot or Power Lathes 





Catalogue of Lathes, Drill 
Presses and Machinists’ Tools 
and Supplies mailed on appli- 
cation. Lathes on Trial. 

167 W. Second St., Cincinnati, 0. 





Christiana Machine Co., Christiana,Pa., 


Manufacture Shafting, Pulleys, Hangers, Gear- 
ing, Steam Engines and Turbine Water Wheels. 
Special attention to furnishing Castings to the 
trade, Philadelphia office, 206 N. Fourth street. 


Please send for cir- 
cular and state that you 
saw the advertisement in 
this paper. 











Established in 1874. 


CLEVELAND TWIST DRILL CO. 
Boring and Turning Mills 


MADE BY 


BETTS MACHINE C0. 


WILMINGTON, DEL, 


2t and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng 














NOTE THE FOLLOWING ADVANTACES, 


Positive feeds, no friction. 

Spindles entirely independent, can be moved s!mul- 
taneously in opposite directions with different 
grades of feed. 

Spindles not round, but of such shape as will allow 
ready adjustment for wear. 

Great range of feed and abundance of power. 
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eae SOLE ax_ 
g MFRS. OF 


NICHOLSON FILE CO 
eas files st Rasy ee 


FILE CARD. 
Having the Increment Cut. 
The illustrations herewith presented, exhibit more convenient and durable forms of File Cleaners 
han are usually found, the majority of those in use being rudely devised and troublesome, and we 
eve for this reason, those of our manufacture will find a ready sale. Machinists and others who 
ve not already given them a trial, will find it to their advantage to order the File Card and File 
Zrush at once. 





FILE BRUSH. 


th 
b 
h 
I 

Manufactory and Office, 


PROVIDENCE, R.I.. WU. A. 


THE HANCOCK INSPIRATOR. 
THE STANDARD 


BOILER FEEDER FOR ALL CLASSES OF BOILERS. 


OVER 85,000 IN USE. 


Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR CO. 


OFFICE, 33 INDIA WHARF, BOSTON, MASS. 
AUTOMATIC 


RE-STARTING INJ ECTOR » 


“Invaluable for use in Traction, Farm, Portable Marine and 
Stationary Boilers of all kinds. No handles required. Water supply 
very difficult to break. Capability of restarting automatically, 
immediatelv *fter interruption to feed from any cause.” 


























A en 


_— 


RELIABLE AND CHEAP. 


SEND FOR wATALOCUE. 





Sole Manufacturers in the United States & Canada, 


NATHAN MANUFACTURING Co. 


92 & 94 LIBERTY ST., NEW YORK. 








TRAUTWINE’S 
CIVIL ENGINEER’S POCKET-BOOK. 
“ Be yond all question THE BEST practical manual for the engineer that has ever 
appeared.” —GEORGE L. VosE, C. E., in “Manual for Railroad Engineers.” 


RAILROAD CURVES. EARTHWORK, Measurement and cost of. 


JOHN WILEY & SONS, NEw YORK. E, & F, N. SPON, Lonbon. 








ORRISON’S PRACTICAL ENGINEER. 


A concise treatise on Steam and General Ma- 
Mailed on receipt of $1.00. 
W. A. MORRISON, Box 373, Lowell, Mass. 


ROOTS’ 
Force Blast Rotary Blower 


FOR 


SMITH SHOPS, PNEUMATIC 
S, VENTILATION, ETC. 


chinery. 


J. WENDELL COLE, M. E. 


Manager of Pennsylvania 
Southern won regions and the 
rihwest for 
DET ROIT. . MERY WHFEL CO. 
Address, Box 84, Columbus, O., or 
P. O. Box 152 Chicago. 
Hart’s Corundum-Emery Wheels. 











POUNORICS. 


Lubricate Your Enpine 


CYLINDERS 
perfectly, gain power and 
save oil by using our 
Patent Automatic Sight 
Feed Lubricators, show- 
ing oil as it enters, dro} 
by drop. 

THE SEIBERT 


Cylinder Oil Cup Co. 


BOSTON, MASs. 
H. A. ROCERS, 
Agent for New York 

19 John Street, 

New YORK. 








PERFECTLY TBALANCED, 
Best Mechanical Construction, 


P.H. & F.M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 




















AMERI CAN MACE NISL 
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EDUCED PRICES OF 





. » LeCount’s Light S Steel Dog 





No. INCH, PRICE. io Nh Pi PRICE. 
1..000--5G.-+-0G 85 | 8.....2 ..... $1.10 
Wises “f beewe -85 | Small Ret of i 4 
a. Fe On 9. re 

Rucee ie err 60 10.....8 ‘ 1°50} 
S.. i, _ S ee 1.70 
D.vcoccdenecese «G0 ME caves 1.90 
ce | RARE 00! Fall Set of 12-12.00_ 


.W. LECOUNT., 


SOUTH NORWALK, CONN. 














Crinding 
a ON STO } 
rs. YNION 7 NE COMPANY, | roisning 
AND Nos. 38 &£ 40 Hawley Street, AND 
Buffing — BOSTON, Mass oe 
e) | 
Materials d | Supplies, 
oF | 
All — | | Gian 
TOR 
Polishing | * “—— os 
Brass, ‘“ int Z, 
Nickel, pe um, 
— Walrus 
Cold, ‘. ane ° 
Silver, | | ea o 
&c.| Ce 














i THE STANDARD 


Tes 


HW. JOHNS NFG.CO fl 


87 MAIDEN LANE, 
NEW YORK. 


PULEN  MOULDIN, NAGHINES 
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: MANUF) FA ACTURED BY 
426 EXCHANCE STREE 


ROCHESTER, 'N. Y. 


4 


D. 0’ NEIL, | 
CURTIS 
Pressure Regulator, 


FOR STEAM, WATER & AIR. 
MANUFACTURED BY 
CURTIS REGULATOR C0., 
51 BEVERLY STREET, 
Boston, Mass. 





GENERAL AG 


109 Liberty St., 


ENCIES: 
New York. 


| 
| 
| 
| 


C6 N. 4th St., Philadelphia, Pa. 
08 Sth Ave., Chicago, Ills. 
AIA $ 


. 3d St., Minneapolis, Minn, 
707 Market St., St. Louis, Mo. 


Send for Circular 17. 


Mancus RUTHEN RUTHENBYp 


wav 
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© STEAM. HYDRAULIL5.2 
—> PNEUMATICS. <— 


64 W.3 22 ST. CINCINNATI. OH/O. 








+ THE —— 


conan H U Cc K? od 


THE BEST LATHE CHUCK MADE. 

Ask vc ler fort 

or send for 72 page catele gue to 
OGGSON & PETII; MANF'G. CO. 


Aw aS o*) 
NEW HAVEN, CONN. 


sur dealer 


THE 


Established 1849. 





FOUNDRY PRACTICE. 









In Writing, Please Mention This Paper, 
interested in raising water or other 
i. THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. 
Call or write for our new 96 page Illustrated Descriptive Book containing Full Particulars, Reduced Net 


\ ) Con. ho 
S, TOWNSEND, Gen, Agt. ] 9 Cortlandt st. 
COOKE & C0, Selling hats, NEW YORE. 
WHY THIS IS PUT HERE! 
For the reason that if you are 
emesis set | NEW PULSOMETER, 
More Efficient, Simple, Durable, and more Economical, both as to running 
expenses and repairs, than any other Steam Pump. 
Prices, and hundreds of A-1 Testimonials Mailed Free 
PULSOMETER STEAM PUMP CO., 83 JOHN STREET, N. Y. 
BEMENT, MILES & CO.. 
PA. 





PHILADELPIITA, 
BUILDERS OF 


Metal—Wrking Mache Tea 


FOR 





Railroad Shops, Locomotive anc 
Car Builders, Machine Shops, 
Rolling Millis, Steam Forges, 
Ship Yards, Boiler Shops, 

Bridge Works, Etc. 


Mou.pers’ TEeExt-Book, being Part Il.-of AMER 
ICAN FouNpDRY PracticE—presenting best methods 
and Original Rules for obtaining good, sound, clean 
castings ; and giving detailed description for ma 
ing Moulds requiring skill and experience; also, 
containing A Practical Treatise upon the construc 
tion of Cranes and Cupolas, and the Melting ot Iron 
and Scrap Steel in Iron Foundries. By Tuomas D 
West, Practical Iron Moulder and Foundry Fore 
man, ete. Fully Illustrated with Complete Index 
12mo, cloth, $2.50. 

oo 

‘This work teems with practical advice on the important 
subject of iron founding, and the advice is given in a way 
only possible to an author thoroughly familiar with his 
subject. . ngineering Neu 
‘it isa model treatise, by a practical 
man, designed for the use of one of the 
important of our industrial classes.”’-—-Glasgow 


and thoughtful 
largest and most 
News 


JOHN WILEY & SONS, 


15 New York, 


Mailed and prepaid on the receipt of the price. 


Astor Place, 


| 
MOULDERS’ TEXT-BOOK AND 


> A Nowe Ameriaa Boo on Peele, 


JUST READY. 


A PRACTICAL TREATISE ON PETROLEUM 
COMPRISING 
Ivs ORIGIN, GEOLOGY, GEOGRAPHICAL DISTRIBUTION, 
History, CHEMISTRY, MINING, TECHNOLOGY, 
Uses, AND TRANSPORTATION, 

Together witha 
DESCRIPTION OF GAS WELLS, THE 
Gas As FUEL, Erc 


APPLICATION OF 


BY 
BENJAMIN J. CREW 
With an Appendix on the Product and Exhaustion of 
the Oil Regions and the Geology of Natural Gas in Penn- 
- a and New York. By Charles A. Ashburner, 
C. E., Geologist in Charge Pennsylvania Survey, 
Philade ‘Iphia. 
Illustrated by 70 engravings and 2-plates. 
In one volume, &vo, 508 pages, price 84.50, 
Sent by’mait, free of postage, to any address in the world, 
Contents: Chapter I. The Origin of Petroleum, IT. 
Geology of Petroleum. IIT. Geographical Distribution of 
Petroleum. IV. Russian Petroleum.  V. The Origin and 
Rapid Growth of the Petroleum Industry in the United 
States. VI. The Chemistry of Petroleum, VII. American 
Metbod of Drilling for Oil. VIII. Natural G as, its Ori 
gin; Natural Gas Well Chemical Analysis of Natural 
Gas; Natural Gas as Fuel; Permanency of Supply; Natu- 
ral Gas as an Illuminator; Natural Gas at Pittsburgh. 
Technology of Petroie um. X. Oil Tests. XI. Petro- 
leum in Medicine and Pharmacy XII. Petroleum as an 
Illuminator. XIII. Petroleum as Fuel. XIV. Transporta- 
tion of Petroleum. Appendix. The Product and Exhaus- 
tion of the Oil Regions of Pennsylvania and New York. 
The Geology of Natural Gas brietly stated by Charles A, 
Ashburner, M.S8., C. E. Russian Petroleum. Index. 
CoP A full de seriptive and illustrated prospectus of the 
above work sent free of postage toany one who will apply. 
per Our ¢ ‘ataloaue of Practical and Se ientific Books, 
96) pages, 8vo, and our other Cataloques, the whole cover 
ing everu branch of Science applied to the Arts, sent free 
and free of postage to any one in any part of the werld 
who will. furnish his address. 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS, 
SIO Walnut Street, Philadelphia, Pa, 


5; 





GLEASON IRON PLANERS. 


(New Heavy Patterns.) 


“OUR BEST.” 


| Powerful and Noiseless, 


Splendid Workmanship. 


LIST OF LARGE SIZES. 


36 Inch, to plane any length up to 20 Ft, 
40 Inch, as “6 “s 80 6 
42 Inch, “6 ‘s “oe g6 °° 
48 Inch, as se <« 36 * 
60 Inch, “6 ef s 26 4 
72 Inch, $6 “8 “6 9G 68 


CORRESPONDENCE SOLICITED. 


HILL, CLARKE & 60., 


42 OLIVER STREET, 


BOSTON, MASS. 


WORTHINGTON 
Independent Condensers 


ARE NOW IN USE ON ENGINES AGGREGATING UPWARDS OF 


50,000 HORSE POWER 


One of these machines—the largest 
Independent Condenser in 
the world—is xpplicd to an engine of 


8,000 HORSE POWER 


SEND FOR ILLUSTRATED CATALOGUE 
HENRY R. WORTHINGTON 
NEW YORK 


| BOSTON PHILADELPHIA 
| CHICAGO ST. LOUIS SAN FRANCISCO 
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ZZ “HARRISON SAFETY BOILER WORKS. 
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33 A VALUABLE BOOK for EVERY 
STEAM USER AND ENGINEER 
PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX CO. 


Manufacturers ot 


WATER-TUBE BOILERS, 


107 Hope St., GLASGOW. 30 Cortlandt St.. NEW YORK 


pours NEW WATER-IVBE STEAM BUILED 
SAFE! ECONOMICAL! DURABLE! 


BENDROTH & ROOT MANUFG., CO. 
—28 CLIFF STREET, NEW YORK.— 
SELLINC ACENTS, 
A. B. ENSIGN, Rochester, New York. 
. 8. FISKE. 41 Johnston Building, Cincinnati, Ohio. 
WILLIAM H. SMITH. 115 Dearborn Street, Chicago, Ills. 
DANIEL KELLY, 51 N. 7th Street, Philadelphia, Pa. 
= R, L. WEEKS, 151 Griswold Street, Detroit, Mich. 
CHARLES E£. ASHCROFT, 49 Mason Building, Boston, Mass. 


BRIDGEPORT BOILER (©_SEE THE IMPROVEMENTS IN STEAM 
7 BOILERS, BOILER FRONTS, 
BOILER FURNACES, AND 
a A 
Z\ MADE AT THESE WORKS 
een =| BEFORE BUYING STEAM 
=e PLANT. SEND FOR HISTO- 
RIES OF STEAM BOILERS 
AND FFED WATER HEATERS 
(FREE) ON MENTIONING THIS 


WM. LOWE, 





























feet 


yRKS. P.DELANY, 


ss — weWBURCHNY\ 


Y DESCRIPTipy: 
5 EVER OF BOILERS Noe 


DIATE DELIVERY. 


Almond Drill Chuck 


Sold at all Machinists’ 
| Supply stores. 


T. R. ALMOND, 


83 & 85 Washington 8t., 
Brooklyn, N. Y. 
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1 SHRIVER Co.'s ye 
IRON | om 8 


FOUNDRY, o 


East 56th St., 


NEW YORK. 

















INEW EINCINEERS’ ‘OW RENCH. 





Contracts solicited 
for Special Castings e s 
in regular supply. Bolster prevents screw from springing, or becom- 
ing loose. Ferrule is long, solid and strongly riveted, 
nut is deeply corrugated, making screw turn easily. 


G. T. MOORE, 112 Chambers Street, New York. 








AUTOMATIC 
SPRINGFIELD 


Glue & Emery Whee! 


KSTFE GRINDER. 

3 It isthe only Grinder 
run with water t 
rrevent heating and 
rawing the temper, 


















MACHINIST 


A FAIR OFFER. 


If you will put a JENKINS BROS. VALVE, on the worst place you can find, wher: 

ou cannot keep other valves tight, and if itis not perfectly tight or does not hold 

Bteam, Oils, Acids, or other fluids longer than any other Valve, you may return it 
and your money will be refunded. 


IF YOU WANT THE BEST, CALL FOR “ JENKINS BROS.”’ VALVES. 


TEN EIN Ss BRO S., 
New York. 13 So. Fourth St., Phila. 105 Milk St., Boston. 


Fesruary 5, 1887 





71 John St. 


Oneida Steam Engine & Foundry Co. , neida,n.1 
on tFTATHE > DRILL 7 Ce ie 


C et U C KS CAPACITY OF 
SEND Dritt Cuucks 0 to 2in. 


ror (JATALOGUE. = 
The United States Mitis Company, 


26 BROADWAY, NEW YORK. 
\s prepared to issue licenses for the use of patents covering processes for the production of ‘‘ Mitis 
Castings” in wrought iron and steel, and furnaces for melting and heating. 
* Mitis’’ Castings retain In every respect al! the valuable qualities of the wrought Iron and 
steel (scrap) from which they are made. Do not require annealing. Can be welded 
and worked under the hammer as well as the raw material. 
W. F. DURFEE, Ceneral Manager. 









0 to 43 in. : Mm 











ESTABLISHED 1851, 


William Barker & Co. 
row ano srass fl Horton Lathe Chuck. 


—WORKING— 
——J 

MACHINERY = 
140 & 142 E. Sixth Street, = ¢ 
N'rCulvert, Cincinnati, 0- 


Send for circulars and 
prices. 











THE NEW HOYPES LIVE STEAM FEED-WATER 


Heater and Lime Extractor. 


CLEAN BOILERS GUARANTEED, 
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o;> THE E. HORTON & SON CO. 

= 4 é Canal St., Windsor Locks, Conn.,U.S. A. 
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Will not Warp. 

Will not burn off at the ends, 

Will give absolutely 70% air space. 

Will give untform combustion of fuel, 

Send for Cireular and Price List to 

ALEXANDER TRAUD, 

EAST FERRY STREET IRON WORKS 
NEWARK. N. J 


Are guaranteed to be right in all respects. Ask to | 
see them at your dealers, or write direct to the 
factory. Respectfully, 


THE CUSHMAN CHUCK CO., 


HARTFORD, CONN. 
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MACHINISTS’ SCALES, 





THE SHEPARD MFG. CO., UNION CITY, CONN. 







































































Z ‘ - COMPANY. Once in motion 
ii = = wssiaiinaai ; — Patent End Graduation. 
: Ps ve — We invite comparison for accuracy with all others. 
AL HAVEN MANEG co ASS, Every Scale Guaranteed. Send for List. 
s s stg F A CCFFIN & LEICHTON, SYRACUSE, N. Y. 
New Haven, Conn. Thusbreted E|= 
E a . MKAUIA WHITNEY’S NEW RATCHET, 
Planers, Shapers, Drills, Slotters, Eto. u-—_ Se 5 z 
] a7 =) eal 3 F 
B ‘ — . \ , —> D 2 
Buffalo Cupo | & Forge lowers, 7 on a ® AT) K | Has greater range than any two ratchets made, and at the 
. 5 a price of one. Send tor circulars. | eae 3 
3S IN Warranted su- VARIETY MACHINE CO., Warsaw, N. Y. 
= C perior to any 2 
‘ C c , 
ether make. | aa iain Dida Champion Return Steam Trap and Boiler Feeder. 
é 8iZes) anc “~~ » 
ee ; em. ™y Instantane ORS, Kieley’s Patent for returning condensation to boilers from steam heaters 
styles of every Self-adjusting, pal) kis ats : ‘ >, 
\ of all kinds, Drying Cylinders, Evaporating Pans, Brewing Kettles, 
class of work. / & self-gripping Paper Dryers, etc., whether above or below the boiler 
j \ Pipe & Bolt Vise | ont : ’ ; : 
_ Thenew geared a re ae TES . , 
BUFFALO | | jaws are, ver EUREKA PRESSULRE-REGULATOR, 
} strong & handy. 
\ ; Hand Drilts, for reducing the pressure on all kinds of Heating Apparatus, Drying , be wt . Pn 
FORGE C0. \ F for light é heavy Cylinders, Brewing Kettles, ete pos > + 
men i eae cemetece || | tad 
Puffalo, N. Y. _. .. Send for circular SEND FOR CIRCULARS OF STEAM SPECIALTIES.—— 
vee — - . and prices. i cee ee es |S — 
Send for Cata- Thos. tt a Dallett & Co. -/ oe a 






logue and prices. ' BOON, 18th Street, - - Philadelphia, Pa. | 


“RINTIO’DFHMEY KIBRLEY,. 
Nos. 7,9 and |i West i3th Street - - 


Eureka Pressure 


Regulator. New York, Champion Return-Steam Tras 








| 
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Morse Twist Drill and Machine Company, New Seaford, Mass. 


Manufacturers of 


Morse Patent Straight-Lip Increase Twist Drills. 





SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





BUILT BY 


LLES & JONES, 


WILMINGTON, DEL. 


We claim manv advantages in this tool over any other 
style made: Being double, it will cut either right or left: 
Its knives are of a proper height for convenience of 
working; It will cut a bar square off or on a bevel; 
Being supplied wit a clutch, it can be stopped instantly. 

It is a serviceable tool for bridge building, ship build- 
* ing. or any kind of -ailroad work. It is the machine for 
shop work, as the knives can be changed to cut round, 
flatand squareiron THREE Si1zEs. 





~ 





ac 





Grinds Drills 
144 to 15gin. 
inclusive. 






THE HOUGH TWIST DRILL 
we GRINDER — 


‘for this Tool are its 


i a Simplicity, 
Ease of Operation, 


Low Price. 


PROKS PET DROP PRESS. 


BEECHER & PECK, CONN. } 
OF IRON 


DROP FORGINGS 2 528 


BEECHER & PECK, N HAVEN CONN. 


ACHINER 
For Reducing and Pointing Wire, 


Especially adapted to pointing wire rods and 
wire for drawing. 


For Machines or information, address the 
manufacturer. 


5. W. GOODYEAR, Waterbury, Ct 















ANY ONE CAN USE IT. 


—MANUFACTURED BY 


Warner & Hough Machine C6, 


ST. PAUL, MINN. 








Tallman & MeFadden, 


Manning, Maxwell & Moe, 
1025 Market St., Phila, 


111 Liberty St., New York. 





PATENT UNIVERSAL SCREW-CUTTING, CENTER, DEPT) 


See ee co.  WIST DRILL GAUGE 


7 J. WYKE & CO. 
Fine Machinists’ Tools, E, BOSTON. MASS. 


COILS & BENDS 





Send for Circula) 











eS, 
team IRON, 
BRASS and NGINE Lathes, Hand Lathes, Foot Lathes, Upright 
co PPER Drills and Milling Machines. Agents, Manning, Max. 


well & Moore, 111 Liberty Street, New York. 





| aut styces. yar CATALUGUE OF MOL 
—————. = and Supplies sent free to any address on receipt of Ten Cents 
= NATIONAL | oHAS, A. STRELINGER & CO, ‘Detroit, Mich 


>» Double Angle Iron Shear: 





MACHINIST 


D. SAUNDERS’ SON 


want 


13 
Yonkers, N.Y. 


Pipe Cutting, 


— 














” Steam and Gas Fitters’ Hand Tools, Tap sping ‘Meashines 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines sim- 
licity with strength and lightness. Easily adapted to various sizes of pipe. Rolling 
Instead of sliding motion. No loose parts to become detached and mislaid. All wearing 

es are of tool steel, hardened. Less friction of parts than any other pipe-cutter made. 





EAGLE &€ J.A. FAY & CO. 


BUILDERS OF IMPROVED 


WwooD- “WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulding, Tenoning, 
Mortising, Boring, and Shaping, 
ete. 


ANVIL 
“$8 WORKS, 


Trenton, N. J. 

The Fisher Double Screw Leg 
Vise.—Warranted tga 12 grip 
than any other Vise. Always 
parallel and cannot be broken. 


Send for Circulars. 


Variety and Universal 


WOOD WORKERS. 


Band, Scroll and and Circular Saws. 
= Resawing Machines, Spoke and 
= Wheel Machinery, Sha ting, Pul- 
- = leys, ete. — All of the highest 

= standard of excellence. 
W.H. DOANE, Pres’t. D. L. LYON, Seo’y. 








The Eagle 
Anvil. — Best 
Cast Steel 
Face & Steel 














Horn. Better : 
than any Eng- L. W. Pond Machine Co. 
iish anvil. . 
Full war- Manufacturers of and Dealer§ in 
ranted and 





IRON WORKING § 


lower price. 








MACHINERY. 
FOX, ci aga LATHES tron Planers 
sx Specialty. 
BRASS (40 Union St 
FINISHERS’ Worcester, 
TOOLS, MASS. 
CGACE 
machine W.C. YOUNG & CO., ree 
warsrrorpv, Hngine Lathes, Hand Lathes, 





FOOT POWER LATHES, SLIDE RESTS, Ete. 








: For Hand ond, Power 
6”, 8’ and 10" Stroke. 


Adapted to 2 Classes of Work 


WY ©, BLAISDELL & CO. 
to their capacity. 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 


: ENGINE LATHES 
n. 


THE MULLER MACHINE TOC CO, 


182 WEST PEARL ST., 


CINCINNATI, O. 


CIRCULARS FURNISHED. 


BOYNTON & PLUMMER, 


Worcester, Mass, 








New Designs. Low Prices. 








> Pipe Bending Co. 


NEW HAVEN, CONN. 




















L. §. STARRETT, 
H Manufacturer of 
FINE TOOLS 
= ATHOL, MASS. 
SEND FOR FULL LIST. 





Graphite Grease 


FOR CEARS. 





























Joseph Dixon Crucible Ce. 


JERSEY CITY, N. J. 





EY 


| STEEL 





From 1-4 TO 15,000 lbs, WEIGHT. 


True to Pattern, sound, solid, free from blow-holes and of un 
equaled streng rth 

Stronger and more durable La an iron forgings in any position or 
for any service whateve 

40,000 CRANK SHAFTS and 30,000 G EAR WHEELS of this steel 











: now running prove this 
3 ross-Heads, Rockers, Piston. Heads, etc , for Locomotives. 
1 STEEL C ASTINGS of every description. 
4 Send for Circulars and Prices to 
‘ CAS T | N t S CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office, 407 Library St., Philadelphia, Pa 

82 & 84 FULTON STREET, pnt 

’ MANUFACTURERS OF NEW YORK. coin 
. t . P 

Pipe Cutting and = ¢ ee | - 
Threading Machines ADJUSTABLE DIB STOCK. \*. AGMA) act sevice op 
‘ RATED BY HAND OR POWER, SaepiPezé tod" neo mace in OD uF 9 BX iron & Br $$ Gon 


attachment, FOR 


FITTING 





, VALVES, PIPE, PIPE TOOLS. 








Steam, Water and Gas | 





CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS. 


JAS. HUNTER & SON, 
North Adams, Mass. 


BOILER FEED PUMP 


MADE BY 


\.M. BR. MUCKLE, Jr, & C0: 


PHILADELPHIA. 
gate vd PLANTS, 










FRICTION 


A BEVEL GEARS, 


Cut Theoretically Correct, 


For particulars and estimates apply to 


BREHMER BROS. 
Machinists, 
440 N. 12th St., Philadelphia, Pa. 


PATENT BINDERS, 


To hold 52 issues of the American MACHINIST. 
Price $1.00 each, by mail or express to any part of 
the United States. 

















American Machinist Publishing Co., aone Fer Crewe. 
16 FULTON 8 LET, NEW Y wa 
96 LTON STREET, NEW YORK g. ASHTON HAND MFG. CO., 
” Toughkenamon, Chester Co., Pa. 


** ) OU ( 727204 A JZ0T MAKERS OF FIRST-CLASS 











pmege 2.00 ENGINE LATHES 
, vhat you may save tn tim 
. er, money by using the nee 
ie AMER Fe {IN IN /0. VV Are now in position to put on the market 
as at Aig M for ali kinds of Pipe Fit. 14" ENGINE LATHES OF NEW DESIGN, 
a y < 
es “in Many Live obbers guaranteed to be ual iaterial, design and 
WN : . ; ¢ y sarentecd to 3 equal | i> L. aterial, deals anC 
LF. in Fitters’ Supplies keep 
Ma these Unions in stock ; many eases : oe 
‘. c © 
| furnish them when ordered ; some, however, TRY ae 14 MCLLO7 LY’ —? 
| Aa @ not yet 7 vake dup to them. Tf you happen Vm | 
| to deal with one of the latter sort, please write | 
direct to us for Circular of the ‘* American FOR STEA CITT 
| Union,” —" — 
PANCOAST MAULE, Address, MASON REGULATOR co. 
PHILADELPHIA 22 Central Street, Boston, Mass, 








WILLIAM SELLERS & CO. INCORPORATED, 


Engineers and Manufacturers of 


IMPROVED MACHINE TOOLS ror worxine IRON AND STEEL 


STEAM HAMMERS, PUNCHES and SHEARS, LATHES, PLANERS, 
BENDING BOLLS, BORING and TURNING MILLS, 
DRILL and TOOL GRINDERS, Ete., Ete. 


SHAPTING, PULLEYS, HANGERS, COUPLINGS, Ete 


Improved Injectors for Feeding Boilers. 


PAMPHLETS, PHOTOTYPES AND PRICES FURNISHED ON APPLICATION TO 


OFFICE AND WORKS, PHILADELPHIA. PENN. 


Tat ants Alls TATTER Ot. 


Double, Single, Angle- 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing 
Gate, Multiple, Belt and 
Steam-Driven 


© Punches and Shears, 


Over 300 Sizes. 
ALSO, 


Power Cushioned Hammer, P 











Hamilton, 


OHIO. 


Oug. 


OT 





Send for new Catalogue. 


s Ss, 5 
adius Link Planer Attachment 
Ra l] i) Nk we 1 if wa nmen Ue 
For Planing Links, Blocks and Circular Work, on ordinary 
Planer. Quickly Attached. Easily Operated. 
Does Accurate Work. 
2g CIRCULARS ON APPLICATION. “@@ 


PEDRICK & AYER, Philadelphia, Pa. 


MINES, 
guarantee its 
success, if di 
rections are 
followed, or 
ask no pay. 














IS A NATURAL PRODUCE TAKEN FROM OUR OWN 


Unlike any of } 

compounds or FLUOR FOUNDRY 

tofore on the SPAR FLUX Only 8 or 1¢ 
market. We and Experience of Users. Ibs. to the ton 


compounds or 
of iron required to purify the iron, and will more than pay for itself in keeping the cupola clean. 


manufactured 
THE EVANSVILLE LEAD & SPAR MINING co., Successors.to B. Burbank & Co., Evansville, Ind. 








Send for Circular, Prices 





products here- 

































rbEe Hydrostatic Machinery 
eH Uv "PRESSES, : 
S42 a PUNCHES, 
2h» O ACCUMULATORS, 
2 BB is -o ek 
ae | EP it 

: 2 ai = Vault Elevators, &c., dc. 
cau WATSON & STILL, 
2. q = 2000105. 694 Oh Now York 
¢ § OD HE DUPLEX INJECTOR 
By B: THE BEST BOILER 





FEEDER KNOWN. 
Not liable to get out of 
order. Will lift water 25 
feet. Always delivers 
water hot to the boiler. 
Will start when it is hot. 
Wil) feed water through 
a heater. manufac tured 
— for sale t ny 
AMES JENKS & CO, 
Detroit, Mica, 





LINK-BELTING 
AND SPROCKET WHEELS. 
Link-Belt Machinery Co., - Chicago. | 


Branch, 49 Dey St., New York. 
BURR & DODGE, 125 No. 5th Street, Phila. 


Randolph St. 












HOOCE’S 


Wr e\\ Universal’ Angle Union 





PATENTED. 


Combining an elbow and 
union, and can be se 
at any angle at which it i 
desired to run the pipe. 


Manufacturers & Wholesaie Agent 


JOLLSTONE MACHINE CO., 45 Water St., FITCHBURG, MASS 


OIL CUPS G; 


For Engines, Shafting, &o. “RY 
Illustrated Catalogue Free. ‘} 


J.B. LONERGAN & C0. 


Philadelphia, Pennu. 


THE GARDNER GOVERNOR 


Over 45, 000 in Use. 


ADAPTED TO EY EVERY STYLE 
OF STATIONARY AND 
PORTABLE STEAM 
ENGINE. 














nn er 
) @ 


M: inufac re i 
Cc. F. RICHARDSON, Athol, Mass. 














OSGOOD DREDGE 00., Ausany, N. Y. 


RALPH R. OSGOOD, Pres. JAMES H. BLESSING, Vice-Pres, 
JOHN K. HOWE, Secretary and Treasurer. 
MANUFACTURERS OF 


Dredges, Excavators, Ditching Machines, Derricks, Etc. 


Warranted to give satisfac 
tion or no sale, 


FOR CIRCULARS AND PRICES, 
ADDRESS, 


The Gardner Governor Co, 


QUINCY, ILL. 





—C ombined ‘Ste am Exc avator and Derrick Car.— 
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SOUTHWARK FOUNDRY & MACHINE CO. 
General iacstarieis, Founders ‘ndisth iii Makers, 
Heavy Machinery of all Kinds a Specialty. 














M. fi. WALKER’S MICROMETER MARKING GAUGE. E P.B. SOUTHWORTH, 
GAUGE, MICROMETER SURFACE GAUGE. ' 94 Exchange street, Rochester, New York 
1.00. Indicating Engineer and Mechanical Draftsma 
° n DETACHABLE HANDLE CHISELS. Correspondence solicited. 
2° + ’ AND 
‘ ; : GAUGES 
onbat == Wd ipaapeochiaasapsti a PLANE. 4 complete Cutting-off Machine, $4.00 





’ Larger ones which cut to 2 in. $8.00 
$2.50 ERIE, g 





Maile Lh SENT ON TRIAL. 
ee? WALKER TOOL 60. y PAY | Se | 
£A& 
Planer Vises, 9 Sizes. * a8 
SPECIAL MACHINERY DESIGNED AND BUILT. eat 
The Gilkerson Machine Works, ° 
? STERLING ELLIOTT, Newton, Mass. 


HOMER, N. Y. 


PIPE AND BOILER COVERING. 


Light as Hair Felt. Absolutely Fireproof. Easily 
applied. Can be used over and over again. Thic knes 
of 5g" to 34’; equal to other coverings at 2’ to 24". 


Beware of Imitations. Sold in Bags of 110 lbs. each. 


Acknowledged by leading authorities to be the best 
non-conducting material in the market. 


FOSSIL MEAL CO., 48 Cedar St., New York. me 
Mention this Paper, 


Write us. 





+ FOSSIL + MEAL + 





Send for Circular. 


RICHARDS’ PATENT 
Combination Planer ana Shaper. 


Several sizes, any length of bed. Only the head travels, the work 
remaining stationary. _ Combines advantages of both planer. and 
shaper, Effective, durable and convenient. A number in use, giving 
perfect satisfaction. Send for circular. Manufactured by 


E. A. WALKER, 
75 Laurel Street, Philadelphia. 


ee MACHINERY (0,, 


CLEVELAND, OHIO, 


Manufacturers of 


44 ACME bed 


“poubie Alfomatic Boltcutters, 


Double 
cutting from 3-8 in. to 6 in. diameter, 
Also SEPARATE HEADS AND DIES. 
Send for Catalogue and Discounts. 


Agents, Manning, Maxwell & Moore, NewYork, ———-—-— 


IRON & STEEL DROP FORGINGS €°OVOWIGAL steam sonens 

















PAT. DEC. 5, 1889 
PAT. DEC, 4, 1883. 
PAT. AUG. 25, 1885. 











SE} Sr. L 8, 
FIR seg ty aio “PRICES. Pond Engineering Co. , Mo. 
ADDRESS: —" 


FAY & SCOT 


MANUFACTURERS OF 


wooD LATHES, 


Drill Lathes, Sheptns Machines, 
“Milling Machines, Planer Centers, Etc 
SEND FOR CATALOCUE. 


THE 


Slate Sensitive Drsl 


Adapted to rapid work with small 


BRADLEY & PIERSON MFG. C0., 
Foot of Clay Street, Newark, N. J. 
MORSE ELEVATOR WORKS. 
Morse, Williams & Co,, 


‘eaiaiitaia to Clem & Morse) 
Builders of all Kinds of 
PASSENGER & FREIGH1 


‘Elevators 


















eo drills. its extreme sensitiveness 
i prevents clogging and breakage of 
; drills. Has a switching tae with 
= attachment f rcenter drilling n 
, = stantly adjustable to different 
Office, Ait Cherry st = lengths of work. Over 200 already 
Works, Frankford Ave., Wildey and = in use. Send for circular 
Shac on Sts., 3 TE 
= 

} PHILADELPHIA Fy DWIGHT SLA 5 

A New York Office, 108 Liberty S. ——~ Hartford, Conn. 








Have finished our NEW BRASS FOUNDRY 

and should be pleased to give you estimates on 

-_ Castings weighing from 1 oz, to 2500 Ibs. 
Pump Castings a specialty. 





«A MACHINE CO., Witurneton, DEL. 
Ltd. 





SOLE AGENTS FOR THE 


 Engineer’s Favorite 


”* Boiler Tobe Cleaner, 
Mfd. by the 


Kendall Mfg. Co, 


Machin- 
rineers’, 
Miners’ 







e~ tailway, 
eam ists’, Eng 


Mills, and 
Supplies. 
John St. 
NEW YORK, 


SECOND-HAND TOOLS FOR SALE 


BY 
POOLE & HUNT, Baltimore, Md. 
| 1 Pianinzg Machine. Will plane 35 in. wide, 27 in. 
high, and 16 ft. in. long 
1 Planing Machine. Will plane 30 in. wide, 26 in 
high, and 5 ft. 6 in. long 


50-52 
Patented Jan. 20, 1878. 





VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


W ALKER’S TOOL HOLDER. 


For holding drills and reamers for lathe 
work. Prevents breaking or slipping 
Can also be used for drilling and reaming 
holes by hand, and for ream 





- 1 Planing Machine. Will plane 24 in. wide, 22 in 
ing holes under drill presses, hivh, and 5 ft. long 
etc. Made with double han » is » 7; ing v 
dle, when required. 1 a G ie are r Cassing Lathe. Will swing 24 
WALKER MFC. CO., 1 Drill Grinding Machine. Made by Wm. Sellers 
CLEVELAND, OHIO, & Co. 




















Oa 
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NEW TANGYE BUCKEYE! AUTOMATIC” CUT-OFF ENGINES. 


In Use, Over 1,000. 25 to 1,000 H. P. 


These Engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most | 

careful revision of alldetails They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar 
*anteed. Self-contained Automatic Cut-off Engines, 
> 12 to 100 H. P. for driving Dynamo Machines a specialty, 
IDustrated Circulars,with various data as to practical | 








mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 


SALES AGENTS : V. L, SIMPSON, 70 Astor House, N.Y. nosrssoxe cakY, St Paut tion SET 


KENSINCTON ENCINE. WORKS, LIMITED, PHILADELPHIA, 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvdnis, Delaware, Maryland and Virginia. 


THE BECKETT & MCDOWELL MTC, C0, 
STEAM ENGINES, HOISTS, PUMPS, 


AND GENERAL MINING MACHINERY. 
i20 LIBERTY sT., NEW YORK. 


Ge SEND FOR | ILLUSTRATED CATALOGUE. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & 6O., 


33d and Walnut Sts. Branch Office, 130 Washington St. 
PHILADELPHIA. CHICAGO. 


OVER 18,000 ENGINES IN USE. 


> GUARANTEED Per Cent Less Gas'than ANY Brake-horsepower.> 


SELF-CONTAINED STEAM ENGINES. 


Stationary or Semi-Portable, 


High Standard Maintained. Prices greatly 
Reduced. Write for New Illustrated 
Catalogue No. 2 


CHANDLER & TAYLOR, Indianapolis, Ind. 
ENGINES, SAW MILLS, AND 
DRAIN TILE 
MACHINERY A SPECIALTY. 


Air Engine. 


The Best and Cheapest 
on the Market. 

No Steam. No Water. 
Absolute Safety. No En- 
gineer. No pumps. No 
Gauges. No liability to 
freeze up. No Regula- 
tion required. 

NO EXTRA INSURANCE, 

Can be used for any 
purpose where power fs 
required 

Cheap Fuel. Cheap 

First Cost. 


McKinley Engine Co. 


17 Broadway, 
CINCINNATI, 0. 


PORTER-HAMILTON 
ENGINE. 


FOR_ HEAVY WORK AND LARCE POWERS. 
EXTRA HEAVY DESICN. 


Send for Catalogue. 


WILLIAM TOD & CO., 


YOUNCSTOWN, OHIO. 




















Nic Kinley Patent 





STEARNS MFG. COMPANY, 


BRIBE, PA. 
Engines from 15 to 490 Horse Power. 


Boilers of Steel and Iron supplied to the trade 
or the user. Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY. 


Works at ERIE, PA. 











HARLES MURRA RAY=< 
ey ENGRAVER oN WOOD LITT ING STAs) 


S ANN ST. 4 NEw YORK: 


MACHINERY, 















; 


B UO SMOTG ee tates SYS 0} POyYIOM 9q UBL I] 


Elliott Drill. Gang Drill. 


SHAPERS. 
6 in. Gould. 
16 in. Hewes and Phillips 
15 & 24 in. Wolcott. 
20 in. Bridgeport 


wer to 


2 in Sellers. 


O 


PLANERS. 

16x42 in. Bridgeport. 22 x 4 ft. Powell. 
24 in x 6 ft., Powell. 24 in x 8 ft. Ames 
26 in x 6&8 ft., * 22 in x4 ft ,5 ft.and 6 ft.Powell. 
36 in. Squaring Shear, power, nearly new. 

No. 8%and 5 Press, Stiles 

Lot of miscellaneous Machinery If you do not 
see what you want, write and state what is re- | 
quired. ; 


= 
NEW AND SECOND-HAND. | ‘UPRIGHT POWER 
12in. S.,5 ft. Bed Engine Lathe, New | HAMMER 
13 in. x 6 ft. Bed Engine Lathe, Fil new. } SE2S s 
14 * 5and7 ft. Bed Engine Lathe, Bogert new Sa-e— Se 
=x =< 2 * Pratt & Whitney. | Sha PAS 
17 6ft. ¢ “ ‘ Putnam, not screw | B, Fg Bos. 
ru _ cutting BOnwe EE 
| On “* ‘** Hewes & Phillips. | Ons 5E “—" 65 
19 12,14°* as Pond, nearly new. | . 2S 3% oye 
20 t y Lathe P ri om a +O. 
Win. x 6 ft. Engine Lathe Putnam, good order. © 3 ¥ 
20 ESh 4 aI @N 
0 in. x 10 ft. Engine Lathe, Harris, cheap. pe Se. 
24 ** 10-12 120 ee op ROS 
z 14 anc ft. Ames, new ag = re = 
29 se > . . 1 Sh208 —  O 
12 ft Harrisburg noXMoe Pos 
30 in. x 12 ft, Engine Lathe, New Haven. SHBo EBs 
344 O** «12 ft Harrisburg, good. S38 od Bas 
By — 'E ow o's 
16x6 ft. Turret Fox Lathe with chasi ng bar, new. me oo mi ® 
14 in.-20 in. and 383in. Turret Head Chucking. or OES pa a 
Screw Machines, Bridgeport. 53a 5S¢ 
23 in., 25 in. and 28 in. Drills. Blaisdell, new. a- 2g gre 
20 in. Drill, Prentice. Sees Bo 
20 ** * Davis. ASES . 
No. 1 and 2 Slate’s Sensitive Drill. n . - i 
a 
a 4 E 
=] 
— g = 
: a 
). 
oC 
tq 
co 
ES 
@® 


, This Hammer possesses advantages 


4 in the market 
rods, consequently re 
h 


space, less 
DRIUBAPB J9IBeIs IP 


‘pesn SL JeomMey puno 


blows than 








E.P. BULLARD,/4 Dey St., New York. | 


Steam Engine construction and performance, tree by | 
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< . 
MANUFACTURERS OF 


\MPROVED 






STEAM ENGINES ; 
! 
FUL varie 
Sizes Varying From 
30 to 2000 Horse Power. 
Horizontal oer Vertical, 
Direct Acting or Beam, — 
Condensing, Non-Condensing = 
or Compound. 
Send for Circular. 


HEWES & PHILLIPS 


Iron Works. 
IMPROVED 


Corliss Engine, 


High Pressure, 
—Condensing — 
And Compound 





Send for Circular, 
AGENT 
teo. A. Barnard 
(175 Temple Court) 
7 Beekman Street, 
NEW YORK. 
















Hebert 


panic palSs, 

no nee NS Oe 
STATIONARY BOILERS, 
GENERAL MACHINERY, 
Ron 





we? 
“AND Brass CS" 
ew YORK of Ficp 


Room 6, 
COAL AND /RON EXCHANGE, = é ties. 
Cor.CortLanot &CHURCH ST. sn ; inti all we 


Bt 


BLESSING'S W ATER CIRCULATOR 2 PURIFIER 


Guaranteed to Absolutely Prevent Formation of 
Scale in Steam Boilers. 


ro Automatically takes water from the boiler, 
filters it, and returns it in pure condition, thus 
removing scale-making impurities from the 




















a et ae | i: “ hear - 
ae | j water, and maintaining a free and steady 
SS es 1 circulation. Combines the well-known 
f m Albany Steam Trap witha Filter of novel 
| “construction, which has no rival in point of 
fe simp licity, facility for cle: aning, and assurance 
ES against clogging of sand valve. 


t We also manufacture the Albany Steam 
' ; Traps and Blessing’s Patent Renewable-Seat 
' | q Stop and Check Valves. Send for Circular. 
7 a 
ae = . 0 * ALBANY STEAM TRAP C0,, 


ALBANY, N, ¥. 








VICE; IT IS THE 
HEAVIEST OF ITS 


DUCED, AND THE WORKMANSHIP AS GOOD 


AS SKILL CAN 
H 7 MAKE IT, 
SEND For cn CIRCULAR, 


7 SAIPWORTE C0, ares | 


FORBES & CURTIS, 


WE ARE MAKING BRIDGEPORT, 
Manufacturers of 
A SPECIALTY OF — a 
, Reskas Be . tine 
A 24-INCH LATHE, y" Forhs Pal Die Stocks, 
"owe ‘ipe Cutting and Threac 
WITH BED ANY in M i | it ( aaee on emg 
|LENGTH DESIRED. THIS LATHE IS DESIGNED tential Uachienes cae tie 
WRIT! ROK ¢ TALOGUE, 
FOR SEVERE SER Mention Ve 











SEND FOR SPECIAL LIST, 


New and Second-hand Machinery. 


COLD-ROLLED SHAFTINC, HANCERS, 
PULLEYS, ETC., ETC. 


GEORGE PLACE MACHINERY CO. 


121 Chambers St., New York. 





SIZE EVER PRO 
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REVISED CATALOGUES & PRIGE-LISTS 


OF ABOVE DA’LTE 


Now Ready and Sent by Mail on Application. 


BROWN & SHARPE MFG. ‘a 


MANUFACTURERS OF 


Castings, Machinery & Tools. 


DARLING, BROWN & SHARPE, 


MANUFACTURERS OF 


U. §. Standard Rules, Cast Steel Try Squares, 
Standard Wire Gauges, and Tools for Accurate Measurements. 


PROVIDENCE, R.I1., U. S.A. 










HAMIL TON, 


OHIO. 


NILES TOOL WORKS, 














Lathes, Planers, “Shapers, Slotters, Ete. 








ru Ww £A 


TRAVELING CRANES. 


Full Specification and Tender promptly submitted on receipt of 
capacity and span of bridge desired. 








Particulars on application. 


MAKERS, 


NEW YORK—CHICAGO~—PHILADELPHIA—BOSTON,. Catalogues on application. 


HAPERS, TURRET LATHES 2 DRILLS 


20 in at TP PRIGHT pause Enos [RULLs. 


30 ‘* Power-feed 








k-geared 






Lopee, ‘Davis & Uo. 
, OINGINNATT, OHIO. 
Oe Qe" Send for Prices, IT WILL PAY YOU. 


ay AG 


20-INCH LEVER DBILL. 


The Yale & Towne Mfg.Co., Stamford,Conn, 














& EBERHARDT, I. Ee. GARVIN & CO. 


NEWARK, N. J 


fANUFACTURERS OF 


MAC HINISTS TOOLs.—- 






APPLY TO 


CAPPING MACHINES, 
GEAR CUTTING 
MILLING. 





DRILLS, 








No. 139, 141, 143, CENTRE STREET, NEW YORK. | 


Screw Machines—With or Without Wire Feed 





MACHINIST F'cBRUARY % 1887 


THE PRATT & WHITNEY COMPANY, 


3° Hartford, Conn. °%° Shaping <¢+« 
MANUFACTURE offs ‘Machines 


AN E R Ss with 12 in. and 14 in. stroke, all 


feeds automatic. 


to plane 16in. x 16in. x 8 ft., u 
to 60 in. x 60 in. x 20 ft., with 
quick return motion. 


PILLAR+ SHAPERS ( 


with 6 in. x 10 in. stroke. 








PRICE LIsT 
— AND — 
Discount Sheet 





SENT UPON APPLICA- 
TION. 


the ‘ie a Spencer 0. Hartford, Ct. 


MANUFACTURERS OF 


DROP FORGINGS IN COPPER, IRON OR STEEL. 


Pure Copper Commutator Bars for Electric Motors or 
Generators, Sieel Commutator Rings and Nuts, 
Steel Wrenches and Eye Bolts, 




















WARNER & SWASEY, 


CLEVELAND, OHIO, 


MACHINE TOOLS 
For Iron and Brass Work. 


SMALL TOOLS & FIXTURES. 
: Gear Cutting in all its Branches. 


ON APPLICATION. 


. POND, 


Worcester. Wace 














ILLUSTRATED CATALOGUE 





Esngine Ksathes, Flaners, Drills, ceo. 


POND MACHINE TOOL C0,, “70° DAVID 
y TO 
New Designs, Quick Delivery. Great Varietv 








GEO. W. FIFIELD, ° 
ENGINE LATHES 
. FROM 16 to 48 IN. SWING. 
Cuts, Photographs and Prices furnished 
on application. 
Lowell, Mass., U. S. A. 








GEAR WHEELS & GEAR CUTTING. 


Send for Catalogue D. 
GEORGE B. GRANT, J. M. 
666 Beverly Street, Boston. 


KEY SEATING MACHINES 


AND 


ALLEN, PREsIDENT. 
3. FRANKLIN, Vice-PRESIDENT. 





J. B. Trencr, SEcRETARY. 


20 in. Drills a specialty. 


Our 20 in. Drill isa he avy 8 sub- : 
Stantial tool, made for service, has | QAM 
steel shafts and spindle. G care and | 
tacks cut from the solid and have | 
all modern improvements, are made 
by special machinery, and sold very 
ow. 

Our Key Seating Machine 
will save enc ugh in days use to pay 
first cost; no shop can affc rd to do 





For New Reduced 
PRICE LIST, Write 


=~ ae 
France Wy © A ony 








or in. 











Ae Without « ne. We have now ready f r = 2in. 
\ prompt shipment, bot ey Seat Ma. 7 24''x24’ 60. 
chines and 20 in. Drills. Send for | 4% 4 Planers 80'’x30''- 






gee Photo. and Catalogue. 
W, P. DAVIS, North Bloomfield, N. Y. 


THE BUFFALO STEEL FOUNDRY, °F? 


PRAT. & LETCHWORTH 


Proprietors. 


S—SYCAMORE & WEBSTERSts., Cincinnati,O 








ORDERS AND CORRESPONDENCE | 
SOLICITED 


PUNCHING PRESSES, DIES, 


And other Tools for the Manufacture of all kinds of 


oat 
cn, SHEET METAL GOODS, "0" erci'S** DROP HAMMERS. 


—ETC. 


STILES & PARKER PRESS CO. 


: MIDDLETOWN, CONN. 
BRANCH OFFICE & FACTORY, 59 Duane St., New York. 


fa Tarsin8 











WR ee 
| PAWTUCKET.R.I. 

















